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ABSTRACT 
In 1982, research indicated that approximately 50% of 
people involved in exercise programs would drop out within 
six months (Dis hman, 1982). Now, over a decade later, the 
figure remains the same. (Dishman , 1991; Marcus, et al., 
1992). Though great strides have been made within the past 
ten years in understanding many determinants of the process 
of exercise acquisition, at present, very little is known 
about exercise relapse. 
The purpose of this study was to provide a 
comprehensive assessment of relapse from exercise in college 
students through: 1) literature review; 2) psychometric 
assessment of a Reasons for Relapse from Exercise scale; 3) 
classification and external validat ion of types of 
relapsers; 4) identification of predictors of relapse from 
exercise drawn primarily from three models of health 
behavior : the Relapse Prevention Model (e.g ., Marlatt & 
Gordon, 1985); Transtheoretical Model (e .g. Prochaska & 
DiClemente, 1983); and Physical Self-Perceptions from a 
hierarchical model of self-esteem (e.g. , Fox & Corbin, 
1989), and 5) to evaluate the contribution of negat i ve 
psychosocial functioning and social support to frequency of 
relapse from exercise. 
Psychometric assessment of a Reasons for Relapse from 
Exercise Scale indicated that reasons for relapsing can be 
grouped into three relatively distinct subscales 
encompassing situational, personal, and injury reasons, and 
each with satisfactory psychometric properties. Cluster 
analysis revealed four types of relapsers: maintainers, 
occasional relapsers, frequent relapsers, and current non-
exercisers. Important differences between types were 
observed on several external exercise-related behaviors and 
attitudes, providing direction for tailored interventions. 
Five structural equation models predicting frequency of 
relapse from exercise revealed that components of each of 
the three theories, in addition to negative psychosocial 
attitudes and social support explained a large proportion of 
the variance in frequency of relapse. Proportions of 
explained variance ranged from 16% (social support 
predictors) to 49% (Relapse Prevention predictors). An 
exploratory prediction model combining all significant 
predictors explained over half (58%) of the var iance in 
frequency of relapse. 
Results from each of these studies are drawn together 
to provide initial support for a proposed integrated model 
of relapse fro m exercise, and directions for future research 
are suggested. 
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PREFACE 
This dissertation is written according to the 
guidelines for manuscript format. Manuscripts are presented 
in the following order; Part I - literature review; Part II 
- psychometric assessment of a reasons for relapse from 
exercise scale; Part III - relapse from exercise: a cluster 
analytic approach; Part IV - predictors of frequency of 
relapse from exercise; and Part V - an integrated model of 
relapse from exercise. Finally, the dissertation concludes 
with a general discussion of all manuscripts. 
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statement of the Research Problem 
In 1982, research indicated that approximately SO% of 
people involved in exercise programs would drop out within 
six months (Dishman, 1982 ). Now, over a decade later, the 
figure remains the same . Roughly one-half of those involved 
in exercise programs will relapse within six months 
(Dishman, 1991, 1988; Marcus, Banspach, Lefebvre, Rossi, 
Carleton, & Abrams, 1992 ). Though great strides have been 
made within the past ten years in understanding the process 
of exercise acquisition and determinants of exercise 
behavior, at present, very little is known about exercise 
relapse. Understanding relapse is important since 
maintaining a regular program of exercise has several health 
benefits including reduced risk of coronary heart disease 
and certain forms of cancer (Bouchard, Shephard, Stephens, 
Sutton, & McPherson, 1990), as well as improved 
psychological well-being (International Society of Sport 
Psychology, 1992) . 
A regular program of exercise has been found to have 
many physical benefits, including reduced risk for all-cause 
mortality, coronary heart disease, colon cancer in men, 
osteoporosis, and diabetes (Bouch ard et al . , 1990). In 
addition, regular exercise can help to decrease levels of 
mild to moderate depression and reduce anxiety and various 
kinds of stress (International Society of Sport Psychology, 
1 992). In this study, regular exercise is defined as the 
level of exercise recom mended by the American College of 
1 
Sports Medicine (1990) to attain physical fitness: 3 or more 
days a week for 20 minutes or more without stopping at 60-
90% of maximal heart rate (hard enough to make heart rate 
and breathing increase a large amount). 
The current study has five purposes: 1) to review the 
literature on exercise relapse; 2) to provide a psychometric 
assessment of a Reasons for Relapse from Exercise Scale; 3) 
to classify potential types of exercise relapsers using 
components of three models: the relapse prevention model 
(Marlatt & Gordon, 1985), the transtheoretical model 
(Prochaska & DiClemente, 1981; Prochaska & Norcross, 1992), 
and physical self-perceptions from a hierarchical self-
esteem model (Fox & Corbin , 1989), as well as several 
factors that have been associated with adherence to exercise 
(Sallis & Hovell, 1990); 4) to identify predictors of 
frequency of relapse from exercise using concepts from the 
above-mentioned theories of health behavior; and 5) to 
elabora~e on overall findings from each of the studies, and 
propose an integrated model of relapse from exercise. Each 
of these five purposes will be addressed separately in the 
following sections. 
2 
PART I. LITERATURE REVIEW 
Predictors of Exercise Adherence 
Despite the importance of exercise in improving health, 
adherence to exercise is poor. It is estimated that only 8% 
to 20% of adults in the U.S. exercise frequently and 
vigorously (Centers for Disease Control, 1987). This figure 
is well below the 60% participation rate that was hoped to 
be acquired by 1990 as one of the 1990 national public 
health objectives (Sallis & Hovell, 1990 ). Several studies 
have been conducted to assess exercise acquisition and 
adherence, and some consistent predictors have been 
identified. 
Sallis and Hovell (1990) summarized a number of studies 
assessing prediction of exercise acquisition and 
maintenance. Among the most important predictors listed were 
self-motivation, behavioral support, social support, 
availability of time, access to facilities, perceptions of 
health, exercise self-efficacy, education level, and risk 
for heart disease. 
Relapse from Exercise 
As mentioned previously, for those who have begun an 
exercise program, the drop-out rate at six months is 
approximately 50%. Several predictors of exercise drop-out 
were noted by Sallis et al. (1990) . Blue collar workers, 
overweight persons, those perceiving discomfort from 
exercise, and those with mood disturbances were more likely 
to drop out of supervised exercise programs, while only mood 
3 
disturbances were consistently correlated with relapse from 
self-initiated exercise programs. One reason f o r the lack of 
consistent correlates of relapse from self-initiated 
exercise programs is the paucity of studies assessing this 
type of exercise program . Most community studies have 
measured adherence to only supervised exercise programs 
(Sallis et al . , 1990 ) . 
Relapse has been heavily researched in the area of 
addictions (e . g . smoking, substance abuse, and gambling ) . 
Exercise relapse tends to follow the same negative 
acceleration curve that is found with the addictions. It 
indicates that relapse tends to increase over a period of 
six months with most drop-outs occurring within the first 
three months (Carmody, Senner, Malinow, & Matarazzo, 1980 ) 
Several models of relapse in the addictions have been 
proposed including the Relapse Prevention Model (Marlatt & 
Gordon, 1980, 1985) and the Trantheoretical Model (Prochaska 
& DiClemente, 1983 ) . Both of these mode l s have been applied 
to some extent in improving adherence to exercise. 
Relapse Prevention Model 
The Relapse Prevention Model (Marlatt & Gordon, 1985 ) 
proposes that r e lapse occurs as the result o f int r apersonal 
and interpersonal sit u ations that put .pressure on a pers on 
to r e sume a negative behavior. These are referred to as 
high - risk situations. Of intrapersonal determinants, 
negative emo t ional s tates appear to be the imp etu s for the 
grea te st number o f lapses. Negative emotional s t ates ref , 
4 
to feelings of frustration, anger, anxiety, depression, or 
boredom. Among the interpersonal determinants, interpersonal 
conflict and social pressure are cited as the most common 
reasons for relapse. Interpersonal conflict results from 
conflict with others such as family members, friends, 
employers or employees. Social pressure to engage in 
negative behaviors can be direct (e .g., verbal persuasion) 
or indirect (e.g. , being with others who are engaging in the 
behavior th ough no direct pressure is applied). 
A person's ability to cope with high-risk situations as 
they arise determines whether or not a lapse occurs . A 
person who is able to cope with a high-risk situation is 
likely to have increased self-eEficacy fr om effectively 
dealing with the situation, and the probability of future 
relapse may decrease. On the other hand, a person who is 
unab le to effective ly cope with a high-risk situation is 
likely to have decreased self -e fficacy which may increase 
the chance of relapse. 
Marlatt and Gordon make an important distinction 
between a lapse and relapse (Brownel l, Marlatt, Lichenstein, 
& Wilson, 1986; Marlatt & Gordon 1985). A lapse is 
considered a single slip (e . g., a cigarette or drink for a 
person trying to quit), and does .not necessarily lead to a 
full-blown relapse. How a person perceives the lapse 
determines the likelihood that relapse will occur. Relapse 
is characterized as a complete resumption of the behavior 
that one is attempting to change . An example would be a 
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person who, having smoked one cigarette (a lapse), decides 
to resume the habit, and no longer makes an effort to stop 
smoking. Marlatt & Gordon (1980, 1985) refer to the 
Abstinence Violation Effect (AVE) which occurs as a result 
of engaging in the behavior that one is trying to abstain 
from. The AVE has two components: cognitive dissonance and 
personal attribution. Cognitive dissonance (Festinger, 1964) 
refers to feelings of conflict and guilt that result from a 
disparity in a person's self-image and engaging in a 
behavior that goes against this self-image. The second 
component, personal attribution, refers to those who 
perceive the lapse as due to shortcomings within themselves, 
rather than a response to a high-risk situation such as 
interpersonal conflict or peer pressure. These people 
perceive themselves as failures, and may be more likely to 
suffer a full-blown relapse. 
The Relapse Prevention Model has been used to design 
intervention procedures to promote exercise adherence 
(Belisle, Roskies, & Levesque, 1987: King & Frederiksen, 
1984; Martin et al., 1984). Participants are taught coping 
responses to situations that may lead to relapse, as well as 
ways to minimize the AVE. This component of the Relapse 
Prevention Model has had modest success as an .intervention 
method for improving adherence to exercise . However, the 
model as a whole has not been extensively tested in the area 
of exercise relapse. The model was formed from examining 
behaviors such as smoking and substance abuse, where the 
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goal is to reduce an undesirable behavior . In exercise, 
though, the goal is acquisition of a desirable behavior. The 
lack of research applying the Relapse Prevention Model to 
exercise raises questions as to its applicability to 
acquisition of health -behaviors such as exercise. "This 
basic behavioral difference may lead to the need to modify 
the relapse model as applied to exercise adherence" (Knapp, 
1988, p. 221). 
Transtheoretical Model 
A model that has been very successful at explaining how 
individuals reduce or acquire certain behaviors is the 
Transtheoretical Model (Prochaska & DiClemente, 1981; 
Prochaska, DiClemente, & Norcross, 1992). In addition to 
being applied to behaviors requiring cessation such as 
smoking (Prochaska & DiClemente, 1983), alcohol abuse 
(DiClemente & Hughes, 1990 ) , cocaine use (Rosenbloom, 1991), 
and weight loss (O'Connell & Velicer, 1988), the 
Transtheoretical Model has been applied to exercise (Marcus, 
Rakowski, & Rossi, 1992; Marcus, Rossi, Selby, Niaura, & 
Abrams, 1992; Marcus, Selby, Niaura, & Rossi, 1992 ) as well 
as other health behaviors requiring acquisiti on with great 
promise (e.g . , condom use: Harlow, Prochaska, et al., 1994; 
cocaine habit: Harlow & Minugh, 1989; mammography: Rakowski, 
Dube, Marcus, Prochaska, Velicer, & Abrams, 1992; smoking 
habit: Stern, Prochaska, & Velicer, 1987; sun exposure: 
Rossi, & Blais, 1991 ) . 
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According to the Transtheoretical Model (e .g ., 
Prochaska, DiClemente, & Norcross, 1992), there are five 
stages that people progress through in changing a problem 
behavior. They are precontemplation, contemplation, 
preparation, action, and maintenance. In precontemplation, 
people are not considering changing their behavior. In 
contemplation, people are aware that a behavior change is 
necessary, and intend to make a change within the next six 
months, but have not yet taken action. In the preparation 
stage, people have made a commitment to make a change within 
one month, and have attempted a change in the past year. In 
exercise, preparation also refers to those who have been 
exercising, but not at the level recommended by the American 
College of Sports Medicine (ACSM). In this study, however, 
preparation is limited only to those who are preparing to 
make a change within the next 30 days. Action is the stage 
where people are actively changing their behavior (e.g. 
exercising at the ACSM recommended level ). When a behavior 
has successfully been altered for six months or longer, 
people have moved into the maintenance stage. Exercisers in 
the maintenance stage have exercised consistently at the 
ACSM recommended level for at least six months. 
It appears as though people move through . these stages 
in a spiral pattern (Prochaska, DiClemente, & Norcross, 
1992). Most people are not successful at changing their 
behavior in the first attempt. Relapse is likely to occur 
most often during the action stage. In relapse, people 
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regress to an earlier stage. In many cases, people return to 
the precontemplation stage where they can remain for varying 
amounts of time. Often, though, people return to the 
contemplation or preparation stage, and soon begin to move 
again through the stages toward maintenance. Within the 
Transtheoretical Model, relapse is not considered a distinct 
stage, but rather a gateway to an earlier stage (Marcus, 
Selby, Niaura, & Rossi, 1992). 
There are also 10 processes that people use to assist 
them in making a change . Five of these processes can be 
categorized as cognitive-experiential strategies : 
consciousness raising, dramatic relief, self-reevaluation , 
social liberation, and environmental reevaluation. The 
remaining processes are classified as behavioral strategies: 
self-liberation, helping relationships, reinforcement 
management, stimulus control, and counter conditioning . Each 
of the processes are used to a different extent depending 
upon what stage a person is in. A precontemplator uses the 
processes the least while those in contemplation or 
preparation are likely to use the cognitive-experiential 
strategies most often. The behavioral strategies are used 
most in the action and maintenance stage. 
Level of self-efficacy is .an important component of the 
Transtheoretical Model. Self-efficacy r efers to confidence 
in one's ability to perform a behavior (Bandura, 1977), and 
has been closely linked to actual performance of exercise 
(Sallis, Hovell et al., 1986; Sallis, Haskell, et a l. , 1986; 
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Sallis, Pinski, Patterson, & Nader, 1988; Sonstroem, Harlow, 
Gemma, & Osborne, 1991 ). It is used within the model to 
differentiate between stages. For instance, Marcus, Selby, 
Niaura, & Rossi (1992) found that scores on a measure of 
self-efficacy for exercise were significantly related to 
stage. Those in the precontemplation stage scored lower in 
self-efficacy for exercise than those in the maintenance 
stage. Although level of self-efficacy has been found to 
differ across stages, it does not provide clear 
differentiation across all stages (Marcus, Selby, Niaura, & 
Rossi, 1992; DiClemente, Prochaska, & Gibertini, 1985 ) . 
Another measure that is related to the stages of change 
is decisional balance. Decisional balance refers to one's 
weighting of the pros and cons of making a behavior change. 
Decisional balance was introduced as a means to increase 
adherence to exercise by Janis & Hoyt (1975) . They found 
that adherence to an exercise program could be improved by 
having people list all the advantages and disadvantages of 
attending. Janis & Mann (1968) and Janis & Hoyt (1975 ) had 
identified eight decisional balance dimensions, but more 
recent studies have identified only two dimensions: pros and 
cons (Prochaska, Velicer, Rossi, Goldstein, et al., 1992; 
Velicer , DiClemente, Prochaska, & Brandenburg~ 1985) 
Decisional balance has been applied within the 
Transtheoretical Model to many problem behaviors. Clear 
commonalties have been identified across twelve different 
behaviors: smoking cessation , quitting cocaine , weight 
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control, high fat diets, delinquent behaviors, safer sex, 
condom use, sun exposure, radon exposure, sedentary 
lifestyles, mammography screening, and physician's 
assistance in helping patients attempting t o quit smoking 
(Proc haska, Velicer, Rossi, Goldstein, et al., 1992). For 
all twelve behaviors, the pros of the problem behavior were 
greater than the cons in precontemplation. In the action 
stage, the cons of the problem behavior outweighed the pros 
for all behaviors except quitting cocaine. For exercise, the 
cons of exercise outweighed the pros in the precontemplation 
and contemplation stages, but crossed-over in the 
preparation stage. In action and maintenance, the pros 
exceeded the cons. 
Physical Self-Perceptions 
Drawing on the work of Harter (1983, 1985), Fox and 
Corbin ( 1989 ) have identified a three-level hierarchy of 
self -perce ptions. At the top of the hierarchy is global 
self -e steem, and at the second level is a generalized level 
of perceived physical competence labeled physical self-
worth. Finally, Fox and Corbin als o identified four 
subdomains of perceived physical competence: 1 ) sports 
competence, 2) physical condition, 3) attractive bo dy, and 
4 ) strength. 
This hierarchical self-esteem model was originally 
proposed by Fox & Corbin to measure changes in self-esteem 
resulting from exercise. Recently, physical self-perceptions 
have been identified as good predictors o f exercise behavior 
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within an expanded Exercise and Self-Esteem Model 
(Sonstroem, Harlow, & Josephs, 1994), originally proposed by 
Sonstroem (1974) and Morgan (Sonstroem & Morgan, 1989). 
However, self-perceptions of physical ability have not yet 
been studied as potential determinants of relapse from 
exercise. In this study, potential differences in perceived 
physical competence among types of relapsers will be 
explored. 
Each of the three models, the Relapse Prevention Model, 
The Transtheoretical Model, and Physical Self-Perceptions 
from Fox and Corbin's (1989 ) hierarchical model o f self-
esteem, have been applied to exercise behavior research to 
varying degrees. Of the three, only Physical Self-
Perceptions, as measured by the Physical Self-Perception 
Profile scale (Fox, 1990), were developed specifically to 
assess exercise behavior. Both the Relapse Prevention Model 
and the Transtheoretical Model were initially developed to 
assess addictive behavi o rs, and include evaluation o f 
relapse. Recently, the Transtheoretical Model has been 
applied t o exercise adherence with great success. The 
Relapse Prevention Model, on the other hand, has not yet 
been used to assess exercise behavi o r, and a s Knapp ( 1988 ) 
notes, may n e ed t o b e modified for applicati on t o r e lapse 
from exercise. 
Since n one of the models were developed specifically as 
models of relapse fr om exercise, each model alone may n o t 
adequately assess such a complex phenomena. For this reason, 
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the present study will draw upon only the components of each 
of the models that are believed to most strongly contribute 
to an understanding of relapse from exercise. For example, 
one component of the Relapse Prevention Model, interpersonal 
conflict which appears to be a strong contributor to 
resumption of an negative addictive behavior , may not 
contribute strongly to relapse from exercise. Resumption of 
an addictive behavior such as drinking often results in 
relief from the negative feelings associated with 
interpersonal conflict. Consequently, there is a strong 
temptation to engage in the behavior following such 
conflict. Skipping exercise is not likely to bring such 
immediate relief from the negative feelings associated 
interpersonal conflict, and thus is not likely to be used as 
a meth od of coping . As a matter of fact, Marlatt & Gordon 
( 1985 ) suggest adopting exercise as a coping strategy. For 
this reason, interpersonal conflict may not be as strong an 
impetus t o relapse from exercise as it is to relapse in the 
addictions, and will not be utilized as a component of the 
Relapse Prevention Model in these studies. 
Present Research Goals 
Since relapse from exercise has not been researched 
extensively in the past, there are very few psychometrically 
established measures specifically associated with relapse 
from exercise. For this reason, a scale assessing Reasons 
for Relapse from Exercise was developed to measure perceived 
reasons for actual relapse from exercise. This is described 
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in the second section which provides initial psychometric 
support for this scale. It was hypothesized that from this 
scale, two subscales identifying personal and situational 
reasons for relapse would emerge. 
The purpose of the third study was to classify those 
who relapse from exercise based upon their current le vel of 
exercise, frequency of relapse, and reasons for relapse 
using a cluster-analytic approach. Cluster analysis has been 
used in the past to identify stages of smoking acquisition 
Stern et al., 1987) and to identify types of smoking relapse 
situations (Baer & Lichenstein, 1988; Shiffman, 1986; 
Shiffman, Read, & Jarvik, 1985), but has not been used to 
identify different types of exercise relapse situations . In 
addition, identified clusters of relapsers were assessed on 
their level of exercise-specific self-efficacy, temptations 
to skip exercise, judgment of the pros and cons and 
perceived benefits of exercise, perceived social support and 
pressure not to exercise, psychosocial characteristics, 
mood, physical self-perceptions, current stage of change, 
and use of the 10 processes of change. It was proposed that 
several different types of exercise relapsers would emerge, 
and that these types would differ significantly on the 
above-mentioned .exercise-related behaviors and attitudes. 
The fourth study was conducted to identify predictors 
of frequency of relapse from exercise. Predictors were drawn 
mainly from the Relapse Prevention Model (e .g., Marlatt & 
Gordon, 1985); the Transtheoretical Model (e.g ., Prochaska & 
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DiClemente, 1983); and Physical Self-Perceptions from a 
hierarchical model of self-esteem (e.g. Fox & Corbin, 1989) 
It was hypothesized that components of each of the models 
would be identified as strong predictors of relapse from 
exercise, and that these components would provide initial 
support for an integrated model of relapse from exercise. 
Finally, in the fifth study, two structural models 
assessing the contribution of negative psychosocial 
attitudes and social support to frequency of relapse from 
exercise were co nducted. The main purpose of this study was 
to draw together, and elaborate on, results from each of the 
studies to develop an integrated model of relapse from 
exercise. It was believed that overall results would provide 
initial support for the relationships proposed within the 
model, as well as provide insight into progression through 
the process of relapse from exercise . 
For all of the above-mentioned studies, the samples 
were drawn from a population of college students. This 
population is ideal for an initial assessment of relapse 
from exercise for two reasons. The first is that relatively 
few studies have evaluated relapse from self-initiated 
exercise programs (Sallis et al., 1990), and second, the 
switch to a sedentary lifestyle is believed to occur most 
frequently in the first few years following high school 
(Dishman & Steinhardt, 1988), putting college students at 
high-risk for long-term inactivity. 
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The studies are presented in manuscript format in the 
following order: Part II - psychometric assessment of a 
Reasons for Relapse from Exercise scale; Part III - relapse 
from exercise: a cluster analytic approach; 
Part IV - predictors of frequency of relapse from exercise; 
and Part V - an integrated model of relapse from exercise. 
Finally, the paper concludes in Part VI with an overall 
discussion of all the studies. 
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PART II. PSYCHOMETRIC ASSESSMENT OF A REASONS FOR 
RELAPSE FROM EXERCISE SCALE 
Despite the fact that relapse in the addictions has 
been studied extensively, relapse from exercise has not yet 
received a great deal of attention. As mentioned previously, 
some predictors of relapse have been noted. In addition, 
Sallis and his colleagues (e.g., 1986, 1989, 1990) and 
Amaral (1985) have identified many common barriers to 
exercise adherence. Examples of these barriers include: lack 
of time, inconvenience of facilities, and stiffness or 
soreness resulting from exercise. In past research, these 
barriers have been inquired about in terms of one ' s 
perceptions and beliefs surrounding exercise. These beliefs 
have been found to be related to adoption and maintenance of 
exercise in the above-mentioned studies. 
However, at present, no research has been conducted to 
assess whether these barriers directly contribute to relapse 
from exercise . Furthermore, no psychometric tool to assess 
specific reasons for relapse from exercise currently exists. 
Consequently, in this study, a scale assessing Reasons for 
Relapse from Exercise was developed to measure perceived 
reasons for actual relapse from exercise. Items for this 
scale were drawn from barriers to exercise identified in 
previ ous research by Sallis and his colleagues (e.g., 1986, 
1 989, 1990) and Amaral (1985). 
The purpose of this study was to provide initial 
psychometric support for this Reasons for Relapse from 
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Exercise scale in a sample of college students. It was 
hypothesized that from this scale, two subscales identifying 
personal and situational reasons for relapse would emerge . 
Several other behaviors and attitudes , many found to be 
related to adherence to exercise (e.g., Dishman, 1988, 1991; 
Sallis & Hovell, 1990), were used to provide evidence for 
the validity of the scale . 
Methods 
Participants 
The sample consisted of 260 students at the University 
o f Rhode Island and 10 members from a local fitness club 
(total N=270). In order to get a diverse cross-section, 
students at the university were recruited from several 
departments across campus including psychology, business, 
engineering, math, music, and physical education 
departments. The additional 10 participants, recruited from 
a local fitness center, v o luntarily filled in the survey at 
home and returned it to the fitness center. 
Since the 10 fitness center participants were from a 
population that may have differed from the c o llege students, 
individual t-tests were condu c ted on those 10 participants 
and a computer - generated random selection of 13 
participating college students on several demographic 
variables and the exercise variables examined in this study. 
The random sample of college participants was generated to 
ensure approximately equal cell sizes for statistical 
comparison . Individual t-tests revealed significant 
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differences, at p<.01 between groups, on only four 
variables. Fitness center participants were significantly 
older than the college participants (t (12 ) = - 2.97, p= . 01; 
mean age= 31 years versus 21.8 years, respectively ) 
Fitness center participants also reported beginning 
exercising regularly at a later age than college students 
(t (20 ) = -3.53, p=.002; mean= 4 . 00: between ages 16 - 20 
versus mean= 2.23: around or before age 1 0 , respectively) 
Finally, compared to college participants, fitness center 
participants reported lower temptations to skip exercise in 
certain situations (t (21 ) = 2.94, p= . 008; mean= 2 . 10 and 
2.83, respectively ) , and higher use of counter conditioning 
(t(l9) = -3.11, p=.006; mean= 4.28 and 3 . 08, respectively). 
Since these were the only variables on which the two groups 
significantly varied, and differences were n o t expected to 
appreciably affect analyses, the 10 fitness center 
participants were combined with the 260 college students for 
all subsequent analyses . 
The combined sample (N = 270) is characterized as 
largely Caucasian (91%) and Catholic (62%) with a mean age 
o f 22 years. Women comprise 64% of the sample. Most (77%) 
are non-smokers and over half exercise regularly (58 . 5%) . 
Almost half . (48.5% ) of the participants belong to some kind 
of gym, health club, or fitness center, and 58 . 1% report 
beginning exercising regularly between ages 10 and 20. 
Participants exercise an average of 3 days per week for 46 
minutes each day. 
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A total of six participants were excluded from the 
analyses due to inconsistent responses on relapse frequency 
and reasons for relapse variables. These participants 
indicated that they did not exercise regularly at all in the 
past six months, but then consistently responded that they 
did not stop exercising regularly in the past six months on 
the reasons for relapse variables. The remaining sample (N = 
264) was random l y split into approximate halves. Sample 1, 
on which analyses were initially conducted, consisted of 134 
participants. Analyses were then replicated on Sample 2 (N = 
130 ) . A preliminary MANOVA revea l ed that there was not 
enough evidence to conclude that there were significant 
differences between the two samples on the measures relevant 
to the analyses (Wilks A= .89, F (38,231) = .76, p = .85 ) . 
Procedure 
College participants wer e recruited from various 
departments across campus including psychology, business, 
engineering, math, music, and physical education 
departments . Students from different departments were asked 
to participate to ob tain a more representative sample of the 
college population . In add ition, approximately 100 
psychology department students completed the anonymous sel f -
repor t survey .at a pre - d etermined time . . All participants 
were assured anonymity and confidentiality. 
With the instructor's permission, volun tary 
participation of students in other departments was requested 
at the beginning of each class period. Surveys were 
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distributed . t o students during class, and were completed at 
home. These students were instructed to bring the completed 
surveys with them to class where they were collected. In 
addition, each survey was distributed in a manila envelope 
with the researcher's campus address so that students also 
had the option of returning the surveys through the campus 
mailing system. Most students received course credit f or 
their participation. All participants were assured 
anonymity. 
Fitness center participants picked-up the survey at the 
fitness center, completed it at home, and returned it to the 
center to be collected. They were also assured anonymity, 
and did not receive any compensation for completing the 
survey. 
Measures 
A set of 24 items measuring Reasons for Relapse from 
Exercise was examined. The items were derived from past 
research measuring potential barriers to exercise (e . g., 
Amaral, 1985; Sallis & Hovell, 1990; Sallis et al., 1989), 
and included items such as "not enough time" and "no one to 
exercise with". Part i cipants were asked to rate how each of 
the 24 reasons for stopping exercise contribut e d to a 
relapse . . All items used a fiv e- point Likert scale, ranging 
from 1 = Did not stop exercising regularly; to 2 = 
Definitely did not contribute; up to 5 = Definitely 
contributed . 
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validity Measures 
In addition, several other measures related to exercise 
adherence were examined to assess scale validity. These 
measures are described below. 
The Cons of Exercise measure is the average score on 
three items measuring the cons of exercise such as "I would 
probably be sore and uncomfortable if I exercised regularly" 
(Marcus & Owen , 1992). Coefficient a for this scale was 
calculated at .58. 
The Temptations to Skip Exercise consists of five items 
adapted from Velicer, DiClemente, Rossi, and Prochaska, 
(1990) that lists various situations such as "when it's 
raining" or "when I'm in a bad mood" . Participants were 
asked to respond how tempted they would be to skip exercise 
in each these situations on a 5-point Likert scale ranging 
from 1 = Not all tempted, to 5 = Very tempted. Coefficient 
a for this scale was calculated at .65. 
The Perceived Benefits of exercise measure consists of 
29 items from Sechrist, Walker, & Pender's (1987) Exercise 
Benefits scale and three items from a scale measuring pros 
o f exercise (Marcus & Owen, 1992) . This scale assesses 
potential advantages of exercise by asking participants to 
respond on a four-p o int Likert scale how much they agree 
with statements such as "exercise makes me sleep better" and 
"exercising gives me a sense of personal accomplishment". A 
principal component analysis (PCA) conducted in this study 
revealed 3 components measuring Physical Benefits consisting 
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of 13 items (e.g. , "Exercise improves my muscle tone"; a= 
.94), Emotional Benefits with 13 items (e . g., "Exercise 
reduces stress and tension"; a= .93), and Social Benefits 
with five items (e . g., "Exercise allows me to have more 
contact with friends"; a= .82) . Coefficient alpha for the 
scale as a whole was found to be quite high at .96. 
Self-Efficacy is a composite score derived from the 
average of five items measuring one ' s confidence in being 
able to participate in exercise in certain situations such 
as when one is "tired" or "on vacation" (Marcus, Selby, et 
al . , 1992). Coefficient a in this study was .76. 
Powerlessness is an average score of five items derived 
from a three-item Perceived Loss of Control scale developed 
by Newcomb & Harlow (1986). For this study, all items were 
adapted to be specific to exercise. Participants were asked 
to rate their degree of agreement to items including "I feel 
I am not in control of my exercise life" and "I feel stuck 
where I am with my exercise situation". Coefficient a for 
the five-item scale was calculated at .70. 
Demoralization about one's exercise situation is a 
composite score adapted from the average of 12 items from 
Harlow's (1990) Demoralization Scale, but made to be 
specific to exercise for this study. It consists of two 
subscales of s i x items each which measure components of 
distress and subjective competence related to exercise. The 
distress subscale, consisting of items such as "I often fail 
to meet my own expectations regarding exercising", was found 
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to have acceptable internal consistency (a= .77). The 
subjective competence subscale, including items such as 
"when faced with a dilemma about exercising, I usually know 
what to do" , was found to have good internal consistency (a 
= . 84) . 
The Positive and Negative Affect Schedule (PANAS 
Scales : Watson, Clark, & Tellegen, 1988) was used in this 
study to assess MQQ.d. It consists of 20 items total 
assessing both positive and negative general affect. 
Coefficient a for positive and negative affect (asking 
participants to recall over the past six months) was 
calculated at .90 and .86, respectively. 
The Physical Self-Perception measure is from the 
Physical Self-Perception Profile scale (PSPP : Fox, 1990) . 
The PSPP typically has five components measuring general 
Physical Self-Worth and four subdomains of Sport Competence, 
Physical Condition, Attractive Body and Strength. However , 
in this study a principal components analysis revealed four 
components assessing (1) Sports Competence (e .g., "some 
people feel that they are among the best when it comes to 
athletic ability"; a= .70 ); (2) Attractive Body (e.g., 
"some people feel that compared to most, they have an 
attractive body"; a= .70); (3) .Strength (e.g. , "some 
people feel that they are very strong and have well -
developed muscles compared ·to most people a= .70); and (4) 
Doubt (e.g., "some people tend to lack confidence when it 
comes to their physical strength"; a = .70 ) . Participants 
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are asked to choose which of two contrasting statements is 
most like themselves, and are then asked to rate whether 
that description is "sort of true " or " really true" of them. 
Item scores ranged from one to four. 
Though not typically considered a separate component of 
the PSPP, the Doubt construct has been identified in 
previous research (e . g ., Sonstroem, Harlow, Gemma, & 
Osborne, 1991). 
Current Exercise Level was measured by a Physical 
Activity Questionnaire (Sonstroem, Speliotis, & Fava, 1992 ) 
which consists of three items asking participants whether 
they exercise regularly, the number of days per week that 
they exercise, and how many minutes they exercise per day. 
Current exercise level was assessed by multiplying the 
number of days per week by how many minutes per day. In this 
study, regular exercise is defined as exercise performed 
three or more times per week for 20 minutes or more without 
stopping, which is hard enough to make heart rate and 
breathing increase a large amount. 
Relapse FreQuency was assessed by asking resp ondents to 
record how often they stopped exercising regularly for one 
week or more in the past six months . Scores on this item 
ranged from 1 = None to 6 = did not exercise regularly at 
all in the past six months. This item was created for use in 
this study. 
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For a complete list of the individual items used to 
derive the Reasons for Relapse from Exercise scale and the 
validity measures, see Appendix A. 
Analyses 
Several steps were taken to assess the psychometric 
properties of the initial pool of items assessing reasons 
for relapse from exercise : (1 ) A principal component 
analysis (PCA) with oblique rotation was conducted on Sample 
1 to determine component structure; (2) a confirmatory 
factor analysis (CFA) was conducted on an independent sample 
(Sample 2 ) to verify factor structure; (3 ) internal 
consistency was determined for each of the subscales and the 
scale as a whole using Cronbach's (1951) coefficient alpha 
(a ) , a measure of internal consistency o f the items; and 
(4) the relationship between reasons for relapse and other 
variables related to barriers to exercise was examined to 
assess scale validity. It was hypothesized that tw o 
c omponents would emerge, one assessing personal reasons and 
another assessing situational reasons for relapse from 
exercise . 
Results 
Initial Factor Structure 
A PCA, with oblique r o ta t i on, was conducted on Sample 1 
(N = 134 ) in o rder to determine the number of components 
representing the reasons for relapse construct. 
Determination of the number o f c omponents to retain was made 
using the minimum average partial method (MAP: Velicer, 
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1976). This method is based on the matrix of partial 
correlations, and extracts components until the minimum 
average squared partial correlation is reached. At this 
point, the matrix of partial correlations closely 
approximates an identity matrix. The MAP method has been 
identified as one of the most accurate methods for 
determining the number of components to retain (Zwick & 
Velicer, 19 86) . In addition, a scree plot of the eigenvalues 
of the components (Cattell, 1966) was examined to verify the 
MAP solution . 
Both the MAP and scree plot results suggested that a 
three component solution should be retained. An examination 
of the loadings revealed four complex items that loaded high 
on more than one component (i.e., less than .20 between 
loadings on separate components). Thes e items were 
eliminated, and a PCA was then conducted on the remaining 20 
items . Once again, three components were retained. The first 
component consisted of ten items measuring Personal Reasons 
for relapse. Personal reasons represent internal 
attributions that non-exercisers or relapsers have for not 
being able to maintain a regular program of exercise (e.g., 
"I'm not coordinated enough to exercise " ) . The second 
component .consisted of six items assessing Situational 
Reasons for relapse . Situational reasons are external 
attributions that participants make for not being able to 
maintain a regular program of exercise (e .g., "The exercise 
facilities available to me are not convenient " ). The third 
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component, consisting of four items, represented Injury 
Reasons for relapse from regular exercise (e.g., "Poor 
health"). The proportion of variance accounted for by 
Personal, Situational, and Injury Reasons was 40%, 29%, and 
18%, respectively. 
confirmatory Factor Analysis 
In order to verify the factor structure obtained in the 
20-item PCA, a confirmatory factor analysis (CFA) was 
conducted on the second half of the sample (Sample 2; N = 
130) using maximum likelihood estimation in the EQS computer 
package (Bentler , 19 90). Indices that were used to assess 
overall model fit included the chi-square (X2 ) , which should 
be low relative to degrees of freedom ; the comparative fit 
index (CFI: Bentler, 1990) which ranges from 0 -1 with values 
closer to one indicating good fit; and the root mean square 
residual (RMSR) which is a measure of deviation between a 
model and the data where values close to zero are preferred. 
In addition, the significance oft-ratios for individual 
parameter estimates was examined. 
Overall results, based on maximum likelihood 
estimation, revealed an adequate, yet not especially good, 
fit of the model to the data (x2 (167) = 409.21; CFI = .82; 
RMSR = .06). T-tests for each of the individual parameter 
estimates showed that each of the items loaded significantly 
(at p<.05) on its respective factor. A complete list of 
items and their factor loadings is provided in Table 1. 
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Insert Table 1 about here 
Correlations among the factors were quite high, 
particularly between the Injury Reasons factor and both the 
Personal and Situational Reasons factors (.86 and .81, 
respectively). The correlation between the Situational 
Reasons factor and the Personal Reasons factor was .78 . 
The results of the overall fit indices indicated that 
there was some degree of model misspecification . For this 
reason, the model was reexamined for areas where it could be 
respecified . Thought-tests of the parameter estimates 
revealed that each of the fact or loadings was significant, a 
few items were not exclusively representative of their 
respective constructs. For instance, the item "pressure from 
friends not to exercise" loaded on the Personal Reasons 
construct even though it may be considered more of a 
situational reason. In addition, a look at the standardized 
residual matrix revealed a high residual correlation between 
that item and the Situational Reasons item "n o one to 
exercise with". Furthermore, the variable "I don't have 
enough self-discipline to exercise" loaded on the 
Situational Reasons construct even though it may also be 
considered indicative of a personal reason for relapse . It 
also showed a high residual correlation with the personal 
item "exercise is hard work". Finally, the item "ex ercising 
is too painful" loaded on the Injury Reasons factor, 
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however, it may also be considered a personal reason for 
relapse . It showed a high residual correlation with the 
personal reason "exercise makes me feel stiff and sore". In 
order to address this conceptual overlap, the residua l s for 
each of these three sets of items were allowed to be 
correlated, adding three correlated residual parameters, and 
the analyses were rerun. Results indicated a slight 
improvement in fit (X2 (164 ) = 378.69; CFI = .84; RMSR = . 05 ) 
and all parameter estimates were significant at p<.05. 
Factor loadings, shown in parentheses in Table 1, remained 
nearly unchanged for this model. 
Even with the inclusion of corre l ated errors, the fit 
indices revealed only an adequate fit of the CFA model to 
the data. A CFA of a smaller model, using a subset of the 
four highest loading items for each of the three constructs 
(p = 12 ) , was then conducted. No corre l atio n s among errors 
were specified in this model . Results with this reduced set 
of 12 items showed some improvement in fit over the model 
that had included all 20 items (X2 (51 ) = 143. 038; CFI = . 87; 
RMSR = . 06 ) . All parameter estimates were significant at 
p<.05 (see Table 2 for a list of items and their factor 
loadings for the reduced model ) . 
Insert Table 2 about here 
Correlations among the factors decreased somewhat for 
this model . The correlation between the Situational Reasons 
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const r uct and the Per s onal Reasons construct dropped from 
.78 to .69, and the correlation between the Injury Reasons 
construct and the Situational Reasons construct dropped from 
.81 to . 64. Despite the decrease in correlation among the 
factors , the correlation between the Injury Reasons and 
Personal Reasons constructs remained quite high at . 83. 
It appears as thoug h the reduced Reasons for Relapse 
from Exercise scale, with three subscales of four items 
each, may be the better scale, in terms of psychometric 
properties , at this point. However , an examination of the 
factor loadings for the injury construct indicates that this 
factor remains a relatively weak factor . Three of its 
loadings were .50 or lower . Future development of this scale 
should add more items to provide a more inclusive measure of 
this injury construct, and to make it more independent of 
the other subscales. 
Internal consistency 
Cronbach's coefficient a (Cronbach, 1951 ) , a measure 
of internal consistency was calculated for each of the 
Reasons for Relapse from Exercise subscales and for the 
scale as a whole, for both the 20-item and 12-item versions . 
Coefficient a was quite good for the 10-item Personal 
Reasons (a= .93 ) subscale and for the 6 - item Situational 
Reasons subscale (a= .83). Internal consistency for the 4-
item Injury Reasons subscale was adequate at . 66. 
Coefficient a for the 20-item scale as a whole was . 93 . 
Coefficient a for the 4-ite m Personal and Situational 
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Reasons subscales dropped compared to the longer subscales, 
but remained adequate (a= .88 and .79, respectively ) . 
Coefficient alpha for the 4-item Injury Reasons subscale 
remained the same since none of its items were deleted . 
Coefficient a for the 12-item Reasons for Relapse from 
Exercise scale as a whole remained high at .87. 
Validity Coefficients 
To assess the validity of the Reasons for Relapse from 
Exercise scale, correlations between the three reasons 
subscales, and several external variables were calculated on 
the full sample (N = 264). Many of the variables have been 
found to be predictors of exercise behavior in past research 
(e.g., Sallis & Hovell, 1990; Sallis, Pinski, Patterson , & 
Nader, 1988; Sonstroem, Harlow~ Gemma, & Osborne, 1991; 
Sonstroem, Harlow, & Josephs, 1994; Watson, 1988 ) . Several 
other items hypothesized to be related to relapse fr om 
exercise were also assessed. 
The validity coefficients and associated p values are 
presented in Table 3. 
Insert Table 3 about here 
All three subscales (Personal, Situational, and Injury 
Reasons f o r Relapse ) wer e f ound to be co nsistent with 
pr e vious research in the area of e xer c ise beha v i o r. 
Significant p o sitive co rrelations were f ound with all three 
subscales for Temptations to Skip Exercise, Cons of 
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Exercising, Demoralization, Powerlessness, Negative Affect, 
and Relapse Frequency . The three reasons for relapse 
subscales also showed significant negative correlations with 
Exercise Self-Efficacy, Emotional Benefits of Exercise, 
Positive Affect , and Exercise Level. In addition, 
significant correlations were found between Personal and 
Situational Reasons for Relapse and four measures of 
Physical Self-Perceptions (Sport Competence, Physical 
Strength, Doubt about one's physical ability, and Body 
Attractiveness). However, these measures were not 
significantly related to Injury Reas ons for Relapse . Relapse 
from exercise as a result of injury does not appear to be 
significantly related to perceived sports competence, 
physical strength, doubt about one's physical ability, or 
satisfaction with one ' s body. This may be due to the fact 
that injury results in a forced and of ten uncontrollable 
relapse, as opposed to a voluntary and potentially 
controllable relapse . Thus, those who are injured may not be 
likely to attribute their relapse to a perceived weakness on 
their part, and are not likely to perceive themselves as 
less competent exercisers . 
The average absolute validity coefficient s for 
Personal, Situational, and Injury Reasons for Relapse from 
Exercise we r e .48, . 30, . 18 , respectively. The higher 
absolute value for the Personal Reasons subscale is not 
surprising since the external variables wi th wh ich the 
subscales were correlated were for the most part 
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intrapersonal measures (e.g., self-efficacy, demoralization, 
affect, perceived sports competence ). The few behavioral 
measures such as relapse frequency and exercise level showed 
the highest correlation with the Situational Reasons 
subscale. Furthermore, the lower absolute validity 
coefficient for the Injury Reasons may be due to the 
previously mentioned forced nature of the resulting relapse, 
and the fact that this scale was not initially hypothesized. 
As a result, few items were available for this subscale, and 
external variables were not selected to v alidate it. Future 
research on this subscale would be helpful, and could 
benefit from having a larger pool of initial i t ems as wel l 
as several carefully selected variables with which to 
validate the Injury Reasons for Relapse from Exercise 
subscale. 
Discussion 
An assessment of factor structure and other 
psychometric properties of two scale versions (one longer 
20-item scale and one reduced 12-item scale ) assessing 
Reasons for Relapse from Exercise revealed three subscales 
of Personal Reasons, Situational Reasons, and Injury Reasons 
in both scales. A CFA revealed an adequate fit for both 
scales with the reduced 12-item .scale being the better of 
the two in terms of fit. Despite the identification of three 
distinct subscales, there was some degree o f bot h 
statistical and c onceptual overlap among the subscales t h at 
may have contributed to the reduced fit of the model. 
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Correlations among the subscales were high, particularly 
between the Injury Reasons construct and both the Personal 
and Situational Reasons for Relapse constructs. Another 
factor that may have contributed to reduced model fit was a 
relatively small sample size. Ideally, when conducting a 
confirmatory factor analysis, sample size should exceed 
N=200 (e.g., Anderson & Gerbing, 1984; Marsh, Balla, & 
McDonald, 1988; Mulaik, James, Alstine, Bennet, Lind, & 
Stillwell, 1989). The sample used in this study's CFA 
consisted of only 130 participants. Simulation research has 
shown that smaller sample sizes can result in fit indices 
revealing a less than perfect fit even when there is a 
perfect match between a model and the data (e.g., Ding, 
1994; La Du & Tanaka, 1989). 
The identification of a separate Injury Reasons for 
Relapse subscale was also surprising. It was originally 
hypothesized that the few items measuring injury reasons 
would load on the Situational Reasons for Relapse construct. 
Consequently, there was not an ideal number of items 
available to comprehensively and distinctly assess the 
injury phen omena. Future development of the Reasons for 
Relapse from Exercise scale should address this problem by 
including -more items that provide a .more inclusive and 
specific measure of injury. Example items might include 
"extreme muscle soreness" and "diagnosed injury resulting 
fr om exercise" . Such items would provide a mor e 
comprehensive measure o f exercise-related injury whil e 
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eliminating some of the subjective nature of items such as 
''Exercising is painful" that may contribute to the high 
correlation between Injury and Personal Reasons. 
Coefficient alpha indicated good to excellent internal 
consistency of the items in each subscale and the model as a 
whole. In addition, an examination of correlations between 
the three subscales and a set of external variables, many of 
which have found to be related to exercise behavior in the 
past, revealed strong evidence for the validity of the 
subscales. 
Those who provided Personal and Situational Reasons for 
Relapse from exercise appeared to have greater levels of 
Temptations to Skip Exercise, Demoralization and 
Powerlessness about exercise, Negative Affect, Cons of 
Exercise, Doubt about their physical abilities, and a high 
frequency of relapse from exercise. They also reported lower 
Self-Efficacy, Positive Affect, Sports Competence, Physical 
Strength, perceived Body Attractiveness, a lower Exercise 
Level, and fewer Emotional and Social Benefits of Exercise . 
Those with Personal Reasons also reported fewer Physical 
Benefits of Exercise. While the pattern of correlations 
among the validity coefficients was similar for both 
Personal and Situational Reasons for exercise, the degree of 
correlation differed. Correlations were, for the most part, 
higher between Personal Reasons and intrapersonal measures 
such as Demoralization and Affect than between Situational 
Reasons for Relapse from exercise and the intrapersonal 
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measures. Thus, it would appear that even though individuals 
who relapse from exercise for either Personal or Situational 
reasons show greater intrapersonal "distress", it may be 
particularly acute for those who make personal attributions 
for their relapse. 
The pattern of validity coefficients for Injury Reasons 
for Relapse was slightly different than that obtained for 
the other reasons for relapse. Validity coefficients were 
lower and several variables were not significantly related 
to Injury Reasons. For example, relapse as a result of 
injury was not significantly related to Social Benefits of 
Exercise, or any of the physical self-perceptions measures 
(i.e., Sport Competence, Physical Strength, Doubt, 
Attractive Body). As noted previously, this pattern of 
lower, and often nonsignificant, va lidity coefficients for 
Injury Reasons for Relapse may be due in part to both the 
uncontrollable nature of this type of relapse and the fact 
that there were fewer items in this subscale and fewer 
variables to ideally validate it. 
Despite the lack of carefully selected external 
variables with which to validate the Injury reasons for 
Relapse from Exercise subscale, the relationships between 
Injury Reasons and other external variab l es show some 
consistency with previous research on psychological 
"distress" associated with injury that prevents regular 
exercise (Astle, 1986; McDonald & Hardy, 1990). Feelings of 
loss related to one ' s self-image as an exerciser as a result 
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of injury may have contributed to the relationships found 
between injury reasons for relapse and demoralization, 
powerlessness, and negative affect. This conclusion is 
tentative though since this study was not designed to 
explore the relationship between injury and "distress" . The 
design of this study and the measures employed may be 
inadequate to properly address this issue. 
In conclusion, preliminary examination of a Reasons for 
Relapse from Exercise revealed adequate to good psychometric 
properties. This scale may be useful to researchers wanting 
to assess relapse from exercise, an important aspect of the 
process of maintaining a regular program of exercise which 
has, for the most part, been overlooked in past exercise 
research. Knowing an individual's reasons for relapse from 
exercise may be important in planning effective 
interventions . For instance, those who provide mainly 
situational reasons for relapse may benefit most from a time 
management approach while those providing personal reasons 
may require an intervention focused on improving exercise 
self-efficacy and perceived physical competence. Injury 
relapsers may need a different approach focusing on 
successful rehabilitation and reduction of distress 
potentially associated wi th an inability to exercise. 
However, there are several ways that this scale may be 
improved in future research. Additiona l items assessing 
injury are necessary to get a more comprehe nsive and 
independ e nt assessment of this construct. Furthermore, 
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variables drawn specifically from research in the area of 
injury and exercise should be measured to provide an 
adequate assessment of validity. Finally, factor structure 
of the Reasons for Relapse from Exercise scale should be 
confirmed on a larger -sample size to examine a potential 
improvement in model fit over that found in this study. 
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Table 1. Maximum Likelihood CFA Factor Pattern for 20-Item 
Reasons for Relapse from Exercise scale 
Pressure from frie n ds .not 
to exerc i se 
Exercise makes me feel 
stiff and sore 
Exercise is bor i ng 
I'm not a good athlete 
I don ' t have any interest 
in exercising 
Exercise is hard work 
I ' m not coordinated enough 
to exercise 
Exercise is not enjoyable 
Exercising is too expensive 
Exercise makes me feel 
too tired 
Not enough time 
No one to exercise with 
It ' s too difficult for me 
to schedule a time to 
exercise 
The exercise facilities 
that are available are 
not convenient 
.l 
.57 
.80 
. 72 
.70 
.82 
.85 
.76 
.84 
. 51 
. 74 
( . 5 6) 
(. 79) 
(.72) 
( . 7 0) 
(.82) 
(. 84) 
( . 76) 
(.83) 
(. 51) 
( . 74) 
Factors 
2. 
. 65 (.65) 
. 56 (.57) 
.77 (.77) 
.68 (.70) 
(continued on next page) 
Note: Values i n parentheses are factor loadings for the 
model with _correlated errors; Factor 1 = Personal 
Reasons; Factor 2 = Situational Reasons; 
Factor 3 = Injury Reasons; 
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Table 1. Maximum Likelihood CFA Factor Pattern for 20-Item 
Reasons for Relapse from Exercise Scale (cont,) 
Bad weather 
I don't have enough self-
discipline to exercise 
Injury 
Exercising is too painful 
Poor health 
End of the sp ort season 
1 
Factors 
. 61 ( .60 ) 
.63 (.64) 
.38 (.38) 
.69 ( .67) 
. 53 (. 53) 
.46 ( .47) 
Note: Values in parentheses are factor loadings for the 
model with correlated errors; Factor 1 = Personal 
Reasons; Factor 2 = Situational Reasons; 
Factor 3 = Injury Reasons; 
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Table 2. Maximum Likelihood CFA Factor Pattern for Reduced 
12-rtem Reasons for Relapse from Exercise Scale 
.l 
Exercise makes me feel .79 
stiff and sore 
I don't have any interest .82 
in exercising 
Exercise is hard work 
Exercise is not enjoyable 
Not enough time 
It's too difficult for me 
to schedule a time to 
exercise 
The exercise facilities 
that are available are 
not convenient 
I don't have enough self-
discipline to exercise 
Injury 
Exercising is too painful 
Poor health 
End of the sport season 
.86 
.84 
Factors 
.71 
.87 
. 61 
.62 
.40 
.72 
.51 
.45 
Note: Factor 1 = Personal Reasons; Factor 2 = Situational 
Reasons; Factor 3 = Injury Reasons; 
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Table 3. Validity Coefficients for Reasons for Relapse 
from Exercise Subscales {N = 264) 
variable 
Temptations to Skip 
Exercise 
Exercise Self-Efficacy 
Physical Benefits of 
Exercise 
Emotional Benefits of 
Exercise 
Soc ial Benefits of 
Exercise 
Cons of Exercising 
Demoralization 
Powerlessness 
Positive Affect 
Negative Affect 
Sport Competence 
Physical Strength 
Doubt (a bout physical 
ability ) 
Attractive Body 
Relapse Frequency 
Exercise Level 
Situational Injury Personal 
Reasons Reasons Reasons 
coeff p coeff p coeff p 
.43 **** .44 **** .1 8 ** 
-.44 **** -.40 **** -.26 **** 
-.34 **** -.06 ns -.17 ** 
-.41 **** -.1 8 ** -.19 ** 
-.2 0 ** - .16 ** - .0 8 ns 
.41 **** .13 * .23 **** 
.5 8 **** .51 **** .33 **** 
.29 **** .21 *** .22 *** 
-.34 **** - . 25 **** -.15 
* 
.24 **** .14 * .14 
* 
- .32 **** -.30 **** -. 08 ns 
-. 35 **** -.29 **** - .07 ns 
.36 **** .39 **** .05 ns 
-.25 **** - .29 **** -.11 ns 
.53 **** .62 **** .37 **** 
- .38 **** - .43 **** - .2 5 **** 
Note: Coeff = validity coefficient; p = probability level; 
* = p< .0 5; ** = p< . 01; *** = p <.0 01; **** = p<.0001 
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PART III. RELAPSE FROM EXERCISE: A CLUSTER 
ANALYTIC APPROACH 
The purpose of this study was to classify those who 
relapse from exercise based upon their current level of 
exercise, frequency of relapse, and reasons for relapse 
using a cluster-analytic approach. Cluster analysis has been 
used in the past to identify stages of smoking acquisition 
(Stern, Prochaska, & Velicer, 1987) and to identify types of 
smoking relapse situations (Baer & Lichenstein, 1988; 
Shiffman, 1986; Shiffman, Read, & Jarvik, 1985), but has not 
been used to identify different types of exercise relapse 
situations. In addition, identified clusters of relapsers 
were assessed on their level of exercise-specific self-
efficacy, temptations to skip exercise, judgment of the pros 
and cons and perceived benefits of exercise, perceived 
social support and pressure not to exercise, psychosocial 
characteristics, mood, physical self-perceptions, current 
stage of change, and use of the 10 processes of change. The 
hypotheses, grouped by conceptual area, tested whether for 
varying levels of exercise participation, frequency of 
relapse , and reasons for relapse: 
1 . Five possible clusters of relapsers would emerge : repeat 
relapser; occasional overly busy relapser; occasional peer 
relapser; occasional injury relapser ; and maintainer. 
2 . Transtheoretical Model constructs would differ on: 
a . Current stage of readiness to change; 
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b. Weighting of the pros and cons of exercise (decisional 
balance); 
c. Temptations to skip exercise in certain situations; 
d. Use of the processes of change. 
3. Physical Self-Perception constructs would vary on : 
a . Perception of sports competence; 
b. Perception of doubt about one's physical abilities; 
c. Perception of body attractiveness; 
d . Perception of strength. 
4. Psychosocial attitudes would show differences on : 
a. Level of exercise self-efficacy ; 
b . Level of general life stress; 
c. Level of exercise-specific demoralization; 
d. Level of exercise-specific powerlessness; 
e. Level of general positive affect; 
f. Level of general negative affect. 
5. Other constructs would vary on: 
a . Number of perceived benefits of exercise; 
b. Perceived social support (peer and family) for exercise; 
c. Perceived social . pressure (peer . and family ) to not 
exercise; 
d. Number of cigarettes smoked per day; 
e. Age at which regular exercise began. 
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Table 1 shows the hypothesized pattern of findings for 
relapse clusters . This hypothesized pattern is based upon 
past research on determinants of exercise adherence. Given 
the lack of research directly assessing relapse from 
exercise, though, the hypothesized pattern of relapse 
clusters should be considered tentative. It was also 
hypothesized that the obtained cluster solution would 
replicate in an independent sample, thus providing 
information on the reliability of the cluster solution in 
this study. 
Insert Table 1 about here 
The variables chosen for this study were based upon 
past research that has applied the Relapse Prevention Model, 
the Transtheoretical Model, and Physical Self-Perceptions 
from Fox & Corbin ' s hierarchical self-esteem model to 
several health behaviors including exercise acquisition and 
adherence, as well as past research on determinants of 
exercise behavior (e . g . , Sallis & Hovell, 1990; Sallis, 
Hovell, et al., 1989; Sonstroem , Harlow, & Josephs, 1989) 
Measures c hosen for use in this study that are not 
derived from the three models include benefits of exercise, 
social support, mood, and psychosocial characteristics. 
Benefits of ex e r c ise and social support have been shown by 
previous research to be two of the most consistent 
predictors of adherence to exercise, while mood has been 
51 
found to be the one consistent predictor of relapse from 
exercise in research conducted to date. (Sallis & Hovell, 
1990). Three of the psychosocial measures, stress, 
powerlessness, and demoralization have not yet been studied 
as predictors of exercise behavior, but are included in this 
study to assess the relationship between more general 
psychosocial profiles (as opposed to more transient mood 
states) and relapse from exercise. 
The identification of types of relapsers may allow for 
the tailoring of interventions to the specific needs of 
groups of individuals, thus improving the efficacy of 
current efforts to improve adherence to exercise. Therefore, 
potent i al implications for intervention are also discussed. 
Methods 
Participants 
The sample consisted of 260 students at the University 
of Rhode Island and 10 members from a local fitness club 
(total N=270). Students at the university were recruited 
from several departments across campus inc l uding psychology, 
business, engineering, math, music, and physical education 
departments . The additional 10 participants, recruited from 
a local fitness center, voluntarily filled in the survey at 
home and returned it to the fitness _center . 
Since the 10 fitness center participants were from a 
population that may have differed from the college students, 
individual t-tests were conducted on those 10 participants 
and a computer-generated random selection of 13 
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participating col l ege students on several demographic 
variables and the variables to be used in this study . The 
random sample of college participants was generated to 
ensure approximately equal cell sizes for statistical 
comparison. Individual t - tests revealed significant 
differences at p< . 01 between groups on only four variables. 
Fitness center participants were significantly older than 
the college participants (t(l2) = -2.97, p= .0 1; mean age= 
31 years, and 21.8 years, respectively). Fitness center 
participants also reported beginning exercising regularly at 
a later age than college students (t(20 ) = -3.53 , p=.002; 
mean= 4 . 00: between ages 16-20, and mean= 2.23: around or 
before age 10, respectively ). Finally, compared to college 
participants , fitness center participants reported lower 
temptations to skip exercise in certain situati on s (t( 21 ) = 
2.94, p=.008; mean= 2.10 and 2.83, respectively), and 
higher use of counter conditioning (t(19) = -3.11, p=.006; 
mean= 4.28 and 3.08, respectively) . Since these were the 
only variables on which the two groups significantly varied, 
and differences were not expected to appreciably affect 
analyses, the 10 fitness center participants were combined 
with the 260 college students for all subsequent analyses. 
The combined . sample (N = 27.0) is characterized as 
largely Caucasian (91%) and Catholic (62%) with a mean age 
of 22 years. Women comprise 64% of the sample. Most (77%) 
are non-smokers and over half exercise regularly (58 . 5%). 
Almost half (48 . 5%) of the participants belong to some kind 
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of gym, health club, or fitness center, and 58.1% report 
beginning exercising regularly between ages 1 0 and 20. 
Participants exercise an average of 3 days per week for 46 
minutes each day . 
A total of six participants were excluded from the 
analyses due to inconsistent responses on the relapse 
frequency and reasons for relapse variables. These 
participants indicated that they did not exercise regularly 
at all in the past six months , but then consistently 
responded that they did not stop exercising regularly in the 
past six months on the reasons for relapse variables . The 
remaining sample (N = 264) was randomly split into 
approximate halves. Sample 1, on which analyses were 
initially conducted, co nsisted of 134 participants . Analyses 
were then replicated on Sample 2 (N = 130). A preliminary 
MANOVA revealed that there was not enough evidence to 
conclude that there were significant differences between the 
two samples on the measures relevant t o the analyses (Wilks 
A= . 89, F(38,231) = . 76, p = . 85). 
Procedure 
College partic i pants were recruited from various 
departments across campus including psychology, business, 
engineering, math, music, and physical education 
departments . Students from different departments were asked 
to participate to obtain a more representative sample of the 
college population. In addition, approximately 100 
psychology department students completed the anonymous s e lf-
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report survey at a pre-determined time. All participants 
were assured anonymity. 
With the instructor's permission, voluntary 
participation of students in ot her departments was req uested 
at the beginning of each class period. Surveys were 
distributed to students during class, and were completed at 
home. These students were instructed to bring the completed 
surveys with them to class where they were collected. In 
addition, each survey was distributed in a manila envelope 
with the researcher's campus address so that students also 
had the option of returning the surveys through the campus 
mailing system. Most students received course credit for 
their participation. 
Fitness center participants picked-up the survey at the 
fitness center, completed it at home, and returned it to the 
center to be collected . They were also assured anonymity, 
and did not receive any compensation for completing the 
survey. 
Measures 
Clustering variables. 
The variables that were used to classify exercise 
relapsers consisted of (1) current level of exercise, (2) 
frequency of relapse, and (3 ) reasons for relapse. Current 
Exercise Level was measured by a Physical Activity 
Questionnaire (Sonstroem , Speliotis, & Fava, 1992) which 
consists of three items asking participants whether they 
exercise regularly, the number of days per week that they 
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exercise, and how many minutes they exercise per day. 
Curr ent exerci s e level was assessed by mul tiplying the 
number of days per wee k by how many minutes per day. In this 
study, regular exercise is defined as exercise performed 
three o r more t i mes per week for 20 minutes or more without 
sto pp i ng , whi ch is ha r d enough to make heart rate and 
b r eathing increase a large amount. 
Relapse Frequency was a ssessed by asking respondents to 
record how often they stopped exercising regularly for one 
week or more in the past six months. Scores on this item 
ranged from 1 = None to 6 = di d n ot exercise regularly at 
all in the past s i x months. This item was created f or use in 
this study. 
Reasons for Relapse is a recen t ly developed scale (see 
Section II ) . Part i cipants rated, on a five-point Li kert 
scale ranging from 1 = Di d not stop exercising regu l arly; to 
2 = Definitely did not contribute; up to 5 = Definitely 
con t ributed, how muc h each of 20 possib l e reasons for 
relapse contribut e d to their own relaps e . The reasons for 
relapse ar e derived from p a st research measuring potential 
barri e rs to exercise (e . g., Amaral, 1985 ; Sallis & Hovell, 
1990; Sallis et al . , 198 9). The 20- i tem scale c onsists of 
three s ubscales assessing Situational Reasons (1 0 i t ems: 
e . g. , "not enough time " ; a = .83) , Persona l Reasons (6 
it e ms: e.g. , " I ' m no t coordinated en ough t o exerc i se" ; a= 
. 93) , and I n jury Reasons (4 item s : e .g . , "poor health"; a= 
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.66). Coefficient a for the whole scale was calculated at 
.93. 
To reduce the number of variables to be used in the 
cluster analyses, scale scores were formed from the average 
of the items for each of the three reasons for relapse 
subscales. The total number of clustering variables, then, 
was five and included (1) Current Exercise Level; (2) 
Relapse Frequency; (3) Personal Reasons For Relapse; (4) 
Situational Reasons for Relapse; and (5) Injury Reasons For 
Relapse. 
Dependent variables 
A total of 20 dependent variables were assessed in this 
study. They consisted of four sets of measures from the 
Transtheoretical Model: stages of readiness to exercise, 
cons of exercise, temptations to skip exercise, and the 
processes of change; a measure of Physical Self-Perceptions, 
from Fox and Corbin 's (1989) hierarchical self-esteem model, 
consisting of four subdomains: sports competence, attractive 
body, strength, and doubt; four measures of psychosocial 
characteristics : self-efficacy, stress, powerlessness, and 
demoralization; a measure assessing mood consisting of two 
components: general positive and negative affect; three 
measures found in previous research to be consistent 
predictors of exercise adherence: perceived benefits, social 
support, and social pressure; and single item general 
measures assessing number of cigarettes smoked per day and 
age at which participants began exercising regularly. 
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Each of the dependent variable scales, with the 
exception of stages of readiness to exercise, was subjected 
to a PCA with oblique rotation. The components retained were 
used as dependent variables in MANOVAs assessing mean 
differences between obtained clusters. 
Stages of Readiness to Exercise is a 6-item scale with 
items assessing each of the five stages of change and one 
item assessing relapse. This scale has been used in past 
research to reliably assign participants to their current 
stage within the process of exercise acquisition (e.g . 
Marcus, Rossi et al., 1992; Marcus, Banspach et al., 1992; 
Marcus, Rakowski, & Rossi, 1992; ) . Participants who 
responded "Agree" or "Strongly Agree" to a particular item 
were placed in that item's respective stage . For example, if 
participants responded "Agree" or "Strongly Agree" to the 
item "I currently exercise regularly, and have done so for 
longer than six months", they were classified into the 
Maintenance stage. This method allowed for successful 
staging of 127 out of 134 participants (95% ) in Sample 1 and 
128 out of 130 participants (98% ) in Sample 2. A total of 9 
participants across samples could not be staged because they 
failed to respond "Agree" or "Strongly Agree" to any of the 
six items. 
The Cons of Exercise measure is the average score on 
three items measuring the cons of exercise such as "I would 
probably be sore and uncomfortable if I exercised regularly" 
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(Marcus & Owen, 1992) . Coefficient a for this scale was 
calculated at .58. 
Temptations to Skip Exercise consists of five items 
adapted from Velicer, DiClemente, Rossi, and Prochaska, 
(1990) that lists various situations such as "when it's 
raining" or "when I'm in a bad mood". Participants were 
asked to respond how t empted they would be to skip exercise 
in each these situations on a 5-point Likert scale ranging 
from 1 = Not all tempted to 5 = Very tempted . Coefficient a 
for this scale was calculated at .65. 
The Processes of Exercise Change consisted of ten 
subscales of three or four items each (Marcus, Rossi, et 
al., 1992). Five of the subscales, Consciousness Raising, 
Dramatic Relief, Self-Reevaluation, Social Liberation, and 
Environmental Reevaluation represented cognitive-
experiential strategies. The other five subscales, Self 
Liberation, Helping Relationships, Reinforcement Management, 
Stimulus Control, and Counter Conditioning, represented 
behavioral strategies. The 4-item behavioral strategy 
assessing Self Liberation did not form a separate component 
in this study. Two of its items l oaded on Counter 
Conditioning and th e ot her two items loaded on Self-
Reevaluation. However to maintain c onsistency with past 
research on the Transtheoretical Model and the processes of 
change as applied to exerc ise, which has identified Self-
Liberation as a separate pr ocess (Marcus, Rossi, et al., 
1992 ), a separate composite score was formed for this 
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construct despite some overlap with other processes of 
change. Coefficient a for each of the subscales ranged from 
.68 for Social Liberation to .89 for Counter Conditioning. 
Coefficient a for Self-Liberation was .83. 
The Physical Self-Perception measure is from the 
Physical Self-Perception Profile scale (PSPP: Fox, 1990 ) 
The PSPP typically has five components measuring general 
Physical Self-Worth and four subdomains of Sport Competence, 
Physical Condition, Attractive Body and Strength . However, 
in this study a principal components analysis revealed four 
components assessing (1 ) Sports Competence (e.g., "some 
people feel that they are among the best when it comes to 
athletic ability"; a= . 70); (2 ) Attractive Body (e.g., 
"some people feel that compared to most, they have an 
attractive body"; a = . 70); (3) Strength (e . g., "some 
people feel that they are very strong and have well-
developed muscles compared to most people a= . 70 ) ; and (4 ) 
Doubt (e.g., "some people tend to lack confidence when it 
comes to their physical strength"; a= .70 ) . Participants 
are asked to choose which of two contrasting statements is 
most like themselves, and are then asked to rate whether 
that description is "sort of true" or "really true" of them. 
Item scores ranged from one to four. 
Though not typically considered a separate component of 
the PSPP, the Doubt construct has been identified in 
previous research (e.g., Sonstroem, Harlow, Gemma, & 
Osborne, 1991 ) . 
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Self-Efficacy is a composite score derived from the 
average o f five items measuring one's confidence in being 
able to participate in exercise in certain situations such 
as when one is "tired'' or "on vacation" (Marcus, Selby, et 
al., 1992). Coefficient a in this study was .76. 
The measure of Stress is an average of 19 items from an 
adaptation of Cohen, Kamarck, & Mermelstein's Perceived 
Stress Scale (1983 ) by Fava, Grimley, & Ruggiero ( 1992 ) . 
Participants were asked to respond on a Likert scale ranging 
from 1 = Never to 5 = Frequently, how often in the past 3 
months they felt "unable to cope with difficult situations" 
or overwhelmed by their problems. Coefficient a for this 
scale was calculated at . 80. 
Demoralization about one's exercise situation is a 
composite score formed from t he average of 12 items from 
Harlow's (1990 ) Demoralization Scale. I t consists of two 
subscales of six items each that measure c omponents of 
distress and subjective compe t ence. The distress subscale, 
consisting of items such as "I often fail to meet my own 
expectations regarding exercising", was found to have 
acceptable internal consistency (a= .77 ) . The subjective 
competence subscale, including items such as "when faced 
with a dilemma ab ou t exercising, I usually know what to do", 
was found to have good internal consistency (a= .84) . 
Powerlessness is an average score of five items derived 
from a three-item Perceived Loss of Control scale developed 
by Newcomb & Harlow (1986 ) . For this study, all items were 
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adapted to be specific to exercise. Participants were asked 
to rate their degree of agreement with items including "I 
fee l I am not in control of my exercise life" and "I feel 
stuck where I am with my exercise situation". Coeffic ien t a 
for the five-item scale was calcul ated at .70. 
The Positive and Negative Affect Schedule (PANAS 
Scales: Watson, Clark , & Tellegen, 1988) was used in this 
study to assess MQQ.d. It consists of 20 items total 
assessing both positive and negat iv e general affect. 
Coeff i cient a for positive and negative affect (asking 
participants to recall over the past six months) was 
calculated at .90 and .86, respectively. 
The Perceived Benefits of exercise measure consists of 
29 items from Sechr ist, Walker, & Pender's (1 987) Exercise 
Benefits scale and three items from a scale measuring pros 
of exercise (Marcus & Owen, 1992) . This scale assesses 
potential advantages of exercise by asking participants to 
respond on a four-point Likert scale how much they agree 
with statements such as "exercise makes me sleep better" and 
"exercising gives me a sense of personal accomplishme n t " . A 
PCA conducted in this study revealed 3 components measuring 
Physical Benefits consisting o f 13 items (e.g. , "Exercise 
i mproves my muscle .tone " ; a= . 94), -Emotiona l Benefits with 
13 items (e.g. , "Exercise reduces stress and tens i on ''; a = 
.93), and Social Benefits with five items (e.g., "Exercise 
allows me to have more contact with friends"; a= .82). 
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Coefficient alpha for the scale as a whole was found to be 
quite high at .96. 
Social support for Exercise, adapted from Sallis, 
Grossman, et al . (1987 ) , consists of three subscales: one is 
the average of se v en items measuring Active Family Support 
(e.g., "exercised with me'' ) ; one is the average of five 
items assessing Indirect Family Support (e.g., ''discussed 
exercise with me" ) ; and the third is the average of five 
items assessing Peer Support for exercise (e.g . , "gave me 
encouragement to stick with my exercise program" ) . Internal 
consistency, as measured by coefficient a, was found to be 
.91 for Active Family Support, .86 for Indirect Family 
Support, and .91 for Peer Support. Two other single item 
measures of (1 ) number of family members who exercise 
regularly and (2 ) number of friends who exercise regularly 
were included as measures of social support. Sc ores on these 
variables ranged from 1 = None, to 5 = Al l . 
Social Pressure is a two component extension of the 
Social Support Scale, added for use in this study, that asks 
how o ften in the past six months has a friend or family 
member discouraged the participant from exercising, or made 
fun of the participant for exercising. Each component 
consisted of two items. Coefficient a _for Peer Pressure and 
Family Pressure was .55 and .66, respectively. 
Number of Cigarettes Smoked Per Day is a single item, 
derived for use in this study, that asks participants how 
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many cigarettes they smoke a day. Responses ranged from 1 = 
None, to 5 = 40 or more . 
Age Began Exercising is also a single item, derived for 
use in this study, that asks participants at what age they 
began exercising regularly. Scores on this item ranged from 
1 = Never exercised regularly, to 5 = Age 21 or older. 
For a c omplete list of the individual items used to 
derive the clustering variables as well as the dependent 
variables, see Appendix A. 
Analyses 
Three sets of analyses were conducted on each half of 
the sample. First, descriptive statistics were provided for 
all measured variables . 
Second, cluster analyses were conducted to determine 
the number of relapse "types" . Clustering methods which seek 
to classify entities into groups, based upon their degree of 
sim i larity, first became popular in 1963 with Sokal and 
Sneath's publication of Pr i nciples of Numerical Taxonomy . 
Used extensively in the biological sciences, cluste r 
analysis has recently gained popularity in the social 
sciences (Blashfield & Aldenderfer, 1978 ) . In this s t udy, 
cluster analysis was used t o identify "types" of relapsers 
based upon .similarities in participants' exercise l evel, 
frequency of relapse, and stated reasons for relapsing from 
exercise. 
A hierarchical agglomerative clustering method, used 
most often in research employing cluster analytic pr o cedures 
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(Blashfield & Aldenderfer, 1978), was employed in this 
study. Hierarchical agglomerative methods search an N x N 
similarity or distance matrix (where N = the number of 
persons or entities), and combines similar cases into 
clusters (Aldenderfer & Blashfield, 1984). The process by 
which similar cases are merged can be viewed in a dendogram, 
a tree-like diagram in which each branch represents the 
combination of two cases. The clusters that are formed are 
non-overlapping, but each cluster may be considered part of 
a larger, more inclusive cluster. That is, individual cases 
are organized into a hierarchy of clusters. 
Hierarchical agglomerative methods differ in the type 
of similarity measures (linkage methods) used to merge 
cases. Two linkage methods, Ward's (Ward , 1963) and average 
linkage (Sokal & Michener, 1958), were examined to verify 
findings. In both methods, a squared Euclidean distance 
measure was employed. These methods were chosen based upon 
their genera l superiority over other linkage methods in 
their ability to recover known cluster structure in Monte 
Carlo studies (e.g., Kuiper & Fisher, 1975; Milligan, 1980) 
Both methods tend to provide similar results since they are 
based upon the same algorithm that determines the distance 
between participants' scores and a c luster (Lance & 
Williams, 1 967) . All cluster analyses were conducted using 
the SAS PROC CLUSTER statistical computing package (SAS, 
1985) . 
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Third, ten MANOVAs were conducted to assess the 
external validity of the different types of relapsers using 
several sets of external variables. The independent variable 
was type of relapser, with several levels determined from 
cluster analyses. It was expected that there would be 
approximately five types of relapsers (see Table 1). 
The dependent variables for each of the ten MANOVAs, 
organized into conceptually cohesive sets , included: 1 ) 
Exercise Self-Efficacy and Temptations to Skip Exercise; 2) 
five cognitive-experiential processes of change; 3) five 
behavioral processes of change; 4) physical self-perceptions 
of Sp orts Competence, Body Attractiveness, Strength, and 
Doubt; 5) Demoralization, Powerlessness, and Stress; 6) 
Positive and Negative Affect; 7) Physical, Emotional, and 
Social Benefits of exercise and Cons associated with 
exercise; 8) social support variables of Active and Indirect 
Family Support, Peer Support, Number of Friends Who 
Exercise, and Number of Family Members Who Exercise; 9) 
social pressure variables of Family and Peer Pressure to not 
exercise; and 10) Number of Cigarettes Smoked per day and 
Age Began Exercising . It was expected that group differences 
would emerge on the above-mentioned external variables. 
Follow-up ANOVAs and Tukey tests were conducted for each 
significant MANOVA, with alpha levels set at .01 to reduce 
the potential for Type I error associated with multiple 
analyses . In addition, Discriminant function analyses (DFA) 
were conducted as a follow-up to significant MANOVAs in 
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order to assess which variables contributed most to group 
differences. 
Finally, since typologies produced by cluster analysis 
may be unstable across samples, the results from the first 
sample were replicated in the second sample. This 
strengthens the reliability and validity of the resulting 
cluster solution. 
Results 
Means and standard deviations for all measured 
variables for both Samples 1 and 2 are provided in Table 2. 
Insert Table 2 about here 
Participants in both samples were characterized as being 
quite active on average, but appeared to have a tendency to 
relapse often. Across samples, participants reported having 
relapsed an average of 4-6 times in a six month period, and 
provided mainly situational reasons for their relapse. 
Initial Cluster Analyses 
In both samples, the five clustering variables were 
standardized as z-scores with a mean of zero and a standard 
deviation of one to prevent unequal weighting of the 
variables in the analysis (Alden derfer & Blashfie ld , 1984). 
Both Ward's method and average linkage were used to obtain 
2-6 cluster solutions. Assessment of the plot of the cubic 
clustering criterion, a numerical value calculated at each 
step in the cluste ring process (SAS, 1 985) , against the 
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number of clusters , as well as an exam i nation of the content 
and patterns of means across samples indicated that a three 
cluster solution appeared appropriate. These clusters 
represented (1 ) maintainers; (2) relapsers; and (3 ) non-
exercisers . No distinct types of relapsers were revealed. 
With the variables used in this analysis, it appeared 
that all relapsers were grouped into an "average relapser" 
cluster . However, since it was expected that several 
different types of relapsers would emerge, the analyses were 
revised and reconducted. It was believed that a more narrow 
range of variables assessing relapse would provide a finer, 
more accurate breakdown of this group of relapsers. For t his 
reason, Current Exercise Level, a general measure of 
exercise not as specific to relapse, was dropped and the 
analyses were conducted using four clustering variables 
measuring frequency of relapse, and personal, situational, 
and injury reasons for relapse. It was decided that Current 
Exercise Level would be used as a dependent variable in a 
general measures follow - up MANOVA, along with Number of 
Cigarettes Smoked Per Day and Age Began Exercising, to 
assess mean differences in exercise level across the 
obtained clusters . The results of these ana l yses are 
presented be l ow . Results obtained using Ward's (1963 ) 
linkage method will be presented followed by the results 
that were obtained using the average linkage method (Sokal & 
Michener, 1958) . 
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Ward's Linkage Results 
Data indicated that a four cluster solution appeared 
appropriate. The four "types" of relapsers were labeled 
based upon mean levels of relapse frequency and reasons for 
relapse . Graphs of the means of the four clusters on the 
four clustering variables are presented for both samples in 
Figures 1 and 2, respectively. 
Insert Figures 1 & 2 about here 
Cluster 1 participants reported having not relapsed at 
all in the past 6 months on all four of the clustering 
variables, and were labeled as Maintainers. The average 
percentage of participants classified as maintainers across 
both Samples 1 and 2 was 10%. 
Participants in Cluster 2 (39% across both samples) 
were characterized as Current Non-Exercisers. These 
participants reported having not exercised regularly in the 
past six months, and provided mainly situational reasons for 
their not being in volved in a regular program of exercise . 
Cl uster 3 participants (41% across both samples) were 
labeled Occasional Relapsers. They reported relapsing 1-3 
times for a week or more in the past six months. Occasional 
Relapsers gave both situational and injury reasons for their 
relapse, but were not noted by high levels of any of the 
three reasons for relapse. 
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Cluster 4 part i c i pants reported having relapsed several 
times (at least four times) in the past six months. They 
reported high situational reasons for relapsing, and unlike 
any of the other clusters, they also reported high personal 
and injury reasons for relapsing. These participants were 
labeled as Frequent Relapsers, and consisted of an average 
of 10% of the two samples. 
staging of Exercise Relapse Types 
Crosstabulations for stage by exercise relapse type 
were calculated in each sample. In Sample 1, the majority of 
Maintainers (69%) were classified as being in the 
maintenance stage. Two other Mai ntainers reported being in 
action, and two others were class i fied as being in 
preparation and relapse, respectively. Most Occasional 
Relapsers also considered themselves to be in the 
maintenance stage (59%) despite reporting relapsing an 
average of 1-3 times for a week or more in six months . 
Twenty percent reported being in action, and another 20% 
reported being in relapse. One Occasional Relapser indicated 
being in Preparation . Out of the 11 Frequent Relapsers that 
were staged, 7 indicated that they were in relapse, two 
indicated that they were in action, and one reported being 
in the preparation stage . 
Interestingly, Current Non-Exercisers were more likely 
to describe themselves as relapsers (71%) rather than 
sedentary or in preparation to begin a regular exercise 
program . Only 15% reported being in precontemplation, 
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contemplation, or preparation, and 13% described themselves 
as being in action or maintenance . It may be that those who 
are currently non - exercising prefer to view themselves as 
being regular exercisers who have relapsed rather than as 
completely sedentary individuals. However, as follow-up 
tests reveal below, they tended to have profiles similar to 
those of precontemplators or contemplators (e.g., low self-
efficacy, little use of any of the processes of change ) . 
It is also interesting to note that only 9% of Sample 1 
who could be staged classified themselves as being either in 
precontemplation, contemplation, or preparation. This 
contradicts the fact that 90% of the full sample (N = 120 ) 
were in clusters distinguished by at least one relapse for a 
week or more in the past six months. 
Crosstabulations for Sample 2 revealed a very similar 
staging pattern to that obtained in Sample 1. Once again, 
the majority of Maintainers (75%), and most Occasional 
Relapsers (55%) , classified themselves as being in 
maintenance. In addition, Current Non-Exercisers were more 
likely to describe themselves as being in relapse (68%) as 
opposed to being sedentary or in preparation . Similar to 
Sample 1, only 11% of Sample 2 participants who could be 
staged classified themselves as being either in 
precontemplation, contemplation, or preparation. Again this 
occurred in light of 91% of the full sample (N = 118) being 
in clusters that were distinguished by at least one relapse 
for a week or more in the past six months. 
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The only difference in staging between samples occurred 
for Frequent Relapsers. In Sample 1, most Frequent Relapser 
classified themselves as relapsers, but in Sample 2, only 
three of 11 Frequent Relapsers considered themselves to be 
relapsers. Five considered themselves to be in maintenance, 
and two more considered themselves to be in action, despite 
an average of four or more relapses in the past six mont h s . 
One Frequent Relapser was staged as a precontemplator. 
Thus, it would appear that there is not a clear - cut 
staging of types of relapsers . Very few participants who 
could be considered sedentary or irregular exercisers, based 
upon the obtained clusters, actually labeled themselves as 
such. In addition, a large number of participants considered 
themselves to be in the maintenance stage despite reporting 
relapsing at least once. Though some caution in interpreting 
the staging results is advised due to the inclusion of other 
clustering variables (e.g . , reasons for relapse) that 
influenced the placing o f participants in different 
clusters, and the potential weaknesses involved in the 
staging items used in this study (see Reed, 1993 ) , some 
interesting patterns were noted . As indicated above, relapse 
(especially occasional ) does not seem to influence how 
participants perceive themselves . as exercisers, and most 
appear reluctant to see themselves as non - exercisers . 
External Validation 
Several one-way MANOVAs were conducted in bo t h samples 
to externally validate the four clusters resulting from the 
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cluster analyses. Type of exercise relapser, with four 
levels of 1) Maintainer, 2 ) Current Non-Exerciser, 3) 
Occas ional Relapser, and 4 ) Frequent Relapser, served as the 
independent variable. The results are presented in Table 3 . 
Insert Table 3 about here 
The MANOVAs revealed significant differences between 
exercise relapse types for b..Q.th samples on all but one 
MANOVA. The MANOVA assessing Social Pressure ( to not 
exercise) was significant in Sample 2, but not in Sample 1. 
Across both samples, significant differences were found for 
1 ) Self-Efficacy and Temptations to Skip Exercise; 2 ) 
Cognitive-Experiential Processes; 3) Behavioral Processes; 
4) Physical Self-Perceptions; 5) Psychosocial Attitudes; 6) 
Affect; 7) Benefits and Cons of Exercise; 8 ) Social Support; 
and 9) General Measures. The proportion of explained 
variance (measu red by 1 - Wilks lambda: A ) by type of 
exercise relapser was substantial in all of the MANOVAs, 
ranging from 14% for Affect in Sample 2 to 64% for 
Behavioral Processes in Sample 1. The average effect size, 
in terms of proportion of variance accounted for, in both 
Samples 1 and 2 was 36% and 28.5%, respectively. 
Follow-up ANOVAs and Tukey tests were a ls o conducted 
for each significant MANOVA. Tables 4 and 5 provide these 
results for Samples 1 and 2, respectively. 
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Insert Tables 4 and 5 about here 
Significant differences between exercise relapse types 
were found across samples for several variables. In both 
samples, Self-Efficacy was found to be higher in Maintainers 
than in the other types of relapsers. Occasional Relapsers 
also showed higher levels of Self-Efficacy than Current Non-
Exercisers and Frequent Relapsers in Sample 1 and Current 
Non-Exercisers in Sample 2. In addition, Current Non-
Exercisers and Frequent Relapsers reported greater 
Temptations to Skip Exercise in certain situations than did 
Maintainers or Occasional Relapsers. 
Relatively few significant differences were found among 
relapse types in both samples in their use of cognitive-
experiential strategies to assist them in maintaining a 
regular program of exercise . In Sample 1, both Maintainers 
and Occasional Relapsers report greater use of Consciousness 
Raising than Current Non-Exercisers and Frequent Relapsers. 
In addition, Occasional Relapsers indicated greater use of 
Dramatic Relief than Frequent Relapsers. Despite a 
significant overall MANOVA, none of the cognitive-
experiential processes of change were significant at the 
p<.01 level in Sample 2 . 
In contrast, use of behavioral strategies to assist in 
maintaining a regular program of exercise varied widely 
across types of relapsers. Maintainers in both samples 
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showed greater use of Self-Liberation than all three other 
exercise relapse types, and Occasional Relapsers reported 
using this strategy more than Curre nt Non-Exercisers. 
Stimulus Control and Counter Conditioning were reportedly 
used to greater extent by Maintainers and Occasional 
Relapsers than by either Current Non-Exercisers or Frequent 
Relapsers. In addition, both Maintainers and Occasional 
Relapsers reported greater use of Reinforcement Management 
than Current Non-Exercisers . Finally, significantly greater 
use of Helping Relationships was reported by Occasional 
Relapsers than Current Non-Exercisers in Sample 1, but this 
did not replicate in Sample 2. 
Thus, it would appear that both Maintainers and 
Occasional Relapsers use these behavioral strategies most to 
maintain regular exercise. Frequent Relapsers appear to use 
these strategies to a lesser extent, while Current Non-
Exercisers report relatively little use of them at all. The 
lack of significant differences among relapse types in the 
use of the cognitive-experiential strategies relative to 
behavioral strategies is not surprising given that so few 
participants stage themselves as being precontemplators, 
contemplators, or in preparation to beg i n a regular program 
of exercise. Past research has found that use of the 
processes is related to one's current stage of change 
(DiClemente, Prochaska, Fairhurst, Velicer, Velasquez, & 
Rossi, 1992; Prochaska, Velicer, Guadagnoli, Rossi, & 
DiClemente, 1991). There is less use of cognitive -
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experiential strategies, and greater use of behavioral 
strategies, in the action and maintenance stages (Marcus, 
Rossi, et al., 1992; Prochaska, Velicer, Guadagnoli, Rossi, 
& DiClemente, 1991). 
Across both samples, Current Non-Exercisers appeared to 
have more negative self-perceptions about their physical 
abilities. They reported lower Sports Competence, lower 
perceptions of physical Strength, and greater Doubt in their 
physical ability to exercise than Maintainers or Occasional 
Relapsers. Frequent Relapsers also reported lower perceived 
Sports Competence than Occasional Relapsers. 
In this study, Demoralization about one's exercise 
situation appeared to be a strong attribute of Current Non-
Exercisers and Frequent Relapsers. It accounted for a large 
percentage of the variance in types of relapsers across both 
samples (43% in Sample 1 and 31% in Sample 2). In Sample 2, 
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Frequent Relapsers indicated greater perceived Powerlessness 
about their exercise situation than did Maintainers or 
Occasional Relapsers, however, in Sample 1, no significant 
differences in perceived Powerlessness were found between 
relapse types. General life Stress was not found to be 
significant in either sample. In Sample 1, those who 
exercise regularly show higher levels of Positive Affect 
than Current Non-Exercisers. Even Frequent Relapsers 
reported higher levels of Positive Affect than those who did 
not exercise regularly at all in the past six months. In 
Sample 2, though, Maintainers showed greater Positive Affect 
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than both Non-Exercisers and Frequent Relapsers, and 
Occasional Relapsers reported greater Positive Affect than 
Current Non-Exercisers, but Current Non-Exercisers were not 
significantly different from Frequent Relapsers. 
Frequent Relapsers reported greater Cons of exercise 
than Occasional Relapsers, Maintainers, and even Current 
Non-Exercisers in both samples. In addition, in Sample 1, 
Frequent Relapsers and Current Non-Exercisers perceived 
fewer Emotional and Social Benefits of Exercise than 
Maintainers or Occasional Relapsers, but this did not 
replicate in Sample 2. 
Active Family Support for regular exercise was the only 
variable assessing social support that was significant 
across both samples. In Sample 1, Occasional Relapsers 
reported a higher level of Active Family Support than Non-
Exercisers. Interestingly, in Sample 2, Frequent Relapsers 
reported greater Active Family Support than did Occasional 
Relapsers and Current Non-Exercisers . Also of interest in 
Sample 2 is the fact that Frequent Relapsers als o reported 
significantly higher pressure from family members to NOT 
exercise. It may be that while some family members may share 
their interest in exercise, others may at times discourage 
them from exercising. 
Several social support measures , in addition to Active 
Family Support, were also significant in Sample 1. Both 
Maintainers and Occasional Relapsers reported having more 
friends who exercise and greater Peer Support than Frequent 
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Relapsers or Current Non-Exercisers . Occasional Relapsers 
also reported greater Indirect Family Support than Frequent 
Relapsers or Current Non-Exercisers. 
Finally, across both samples, Maintainers reported a 
significantly higher Current Exercise Level than any of the 
other three relapse types. Occasional Relapsers reported a 
higher Current Exercise Level than Current Non-Exercisers, 
and, in Sample 2, reported beginning a regular program of 
exercise at an earlier age than Current Non-Exercisers. No 
significant differences were found between relapse types for 
the number of cigarettes smoked per day in either sample. 
The latter result may be due to a floor effect for the mean 
level for cigarette smoking. Means were very low across 
clusters indicating that, on average, participants were 
nonsmokers. In addition, this finding is consistent with 
past research that has often found little or no relationship 
between cigarette smoking and exercise (Blair, 1988). 
Discriminant Function Analyses {DFA} 
In order to identify which variables contributed most 
to significant differences among exercise relapse types, a 
series of follow-up DFAs were conducted for each significant 
MANOVA. Absolute structure coefficients, a measure of the 
correlation between a variable and its discriminant 
function, are provided for each DFA for Samples 1 and 2 in 
Table 6. 
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Insert Table 6 about here 
The absolute structure coefficients revealed that the 
variables that contributed most to significant difference 
among exercise relapse types varied somewhat across samples. 
Variables that differentiated best among types for each DFA 
in Sample 1 included Self-Efficacy, Consciousness Raising, 
Counter Conditioning, Sports Competence, Demoralization, 
Positive Affect, Emotional Benefits of exercise , Peer 
Support, and Current Exercise Level. In Sample 2, the 
variables that contributed most to significant differences 
among relapse types were Temptations to Skip Exercise, Self-
Reevaluation, Self-Liberation, Doubt (about one's physical 
abilities), Demoralization, Positive Affect, Cons of 
exerci s e, Active Family Support, Family Pressure, and 
Current Exercise Level. 
Average Linkage Results 
The same cluster analyses that were run for both 
samples using Ward's (1963 ) method were conducted. The only 
difference was that average linkage (Sokal & Michener, 1958 ) 
was used as the clustering meth od. Assessment o f the plot o f 
the cubic clustering cri t erion (SAS, 1985) against the 
number o f clusters, as well as an examination of the cont e nt 
a nd patterns of means ac r oss samples indicated that, similar 
to Ward's method, a four cluster solution appeared t o be the 
most appr opriate. However, the clusters did not replicate as 
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well across samples, and mean levels on the reasons for 
relapse variables differed somewhat from those found using 
Ward's method. These differences are noted below. 
As with Ward's method, the four obtained "typ es" of 
relapsers were labeled based upon mean levels of relapse 
frequency and reasons for relapse. Graphs of the means of 
the four clusters on the four clustering variables are 
presented for both samples in Figures 3 and 4, respectively. 
Insert Figures 3 & 4 about here 
Cluster 1 was very similar to that obtained using 
Ward's method, and replicated well across samples. Cluster 1 
participants reported having not relapsed at all in the past 
6 months on all four of the clustering variables, and were 
labeled as Maintainers. The average percentage of 
participants classified as maintainers across both Samples 1 
and 2 was 10%. 
Participants in Cluster 2 were characterized as 
Personal Relapsers in Sample 1. These participants reported 
having relapsed an average of four or more times in the past 
six months , and provided mainly personal reasons for their 
inability to maintain a regular program of exercise. Only 
five participants were classified into this cluster. 
In Sample 2, the Personal Relapsers cluster did not 
replicate. Instead, participants in Cluster 2 were labeled 
as Current Non-Exercisers. The four participants class ified 
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into this cluster all reported not having exercised 
regularly at all in the past six months, and gave both high 
personal and situational reasons for not exercising. 
The majority of Cluster 3 participants across both 
samples (73% and 84% of Samples 1 and 2, respectively ) were 
classified into Cluster 3. These participants were labeled 
Frequent Relapsers . They reported relapsing an average of 
four or more times for a week or more in the past six 
months. Frequent Relapsers gave both situational and injury 
reasons for their relapse . 
Cluster 4 participants reported having relapsed several 
times (up to seven or more times ) in the past six months . 
Across both samples, they reported predominantly injury 
reasons for relapsing. These participants were labeled as 
Injury Rel apsers, and consisted of 17 participants in Sample 
1, but only 5 participants in Sample 2. 
These results indicate an unreliable grouping of 
participants into clusters across samples . Clusters obtained 
using average linkage did not replicate well across samples 
which is of critical importance in validating cluster 
analysis results given the subjective nature of available 
methods of deciding on a final cluster solution. (Lorr , 
1966) . Furthermore, the average - linkage method appeared to 
group most participants into a general high frequency 
relapse cluster rather than breaking them down into types of 
relapsers. Given thes~ problematic results, evaluation of 
how these clusters were externally va l idated using MANOVA, 
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and how the obtained results compared to the MANOVA results 
from clusters obtained with Ward's method, was crucial to 
determining the most valid clustering method for this study. 
External Validation 
The MANOVAs on the clusters formed from average linkage 
revealed fewer significant differences between exercise 
relapse types in both samples than were found between the 
Ward's method clusters. Across both samples, significant 
differences were found for only five of ten MANOVAs. They 
included: 1) Self-Efficacy and Temptations to Skip Exercise; 
2) Cognitive-Experiential Processes; 3) Behavioral 
Processes ; 4) Psychosocial Attitudes; and 5 ) Affect. In 
Sample 1, significant differences were also found for 
Benefits and Cons of Exercise, and in Sample 2, significant 
differences were also found for Physical Self-Perceptions 
and Social Pressure. MANOVA results are presented in Table 
7 . 
Insert Table 7 about here 
Finally, the proportion of variance accounted for 
(measured by 1 - Wilks lambda: A) by type of exercise 
relapser was smaller than that obtained with the Ward's 
method clusters . It ranged from 11% for Social Pressure in 
Sample 2 to 33% for Behavioral Processes in both Samples 1 
and 2 . The average effect size, in terms of proportion of 
explained variance in bot h Samples 1 and 2 was 22% . Though 
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the lack of significant MANOVAs for the clusters obtained 
using average linkage could potentially be due to a lack of 
statistical power resulting from small and unequal cell 
sizes, effect sizes were still smaller across MANOVAs in 
both samples. 
Follow-up ANOVA and Tukey test results for the two 
samples are provided in Tables 8 and 9 . There were few 
significant ANOVAs at the p<.01 level in both samples with 
the average linkage clusters. 
Insert Tables 8 and 9 about here 
In Sample 1, significant differences were found between 
exercise relapse types for Emotional Benefits, Cons of 
Exercise, Self-Efficacy, Temptations to Skip Exercise, 
Demoralization, Powerlessness, Self-Liberation and Counter 
Conditioning. Maintainers tended to perceive greater 
Emotional Benefits of exercise, have greater Self-Efficacy, 
and greater use of Self-Liberation and Counter Conditioning 
strategies than other exercise relapse types. Maintainers 
also reported fewer Temptations to Skip Exercise, and lower 
Demoralization and Powerlessness than the other clusters. 
Though the overall MANOVA F-value for Affect and Cognitive-
Experiential Processes was significant, none of the follow-
up ANOVAs on the individual variables was found to be 
significant at the p<.01 level. 
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In Sample 2, significant differences were found 
between exercise relapse types for Self-Efficacy, 
Temptations to Skip Exercise, Demoralization, Doubt, Self-
Liberation, Stimulus Control, and Counter Conditioning. 
Similar to Sample 1, Maintainers tended to use behavioral 
processes, including Se l f-Liberation, Stimulus Control, and 
Counter Conditioning, to a greater extent than other 
exercise relapse types . They also reported greater Se l f-
Efficacy, fewer Temptations to Skip Exercise, and lower 
Demoralization and Doubt than the other clusters . Despite a 
significant overall MANOVA F - value for Affect, Social 
Pressure and Cognitive-Experiential Processes, none of the 
follow-up ANOVAs on the individual variables was found to be 
significant at the p<.01 level . 
Ward's versus Average Linkage Methods 
There are several potential reasons as to why the two 
clustering methods used in this study (Ward's and average 
linkage ) did not provide identical cluster solutions. The 
first is based upon how individuals are ass i gned .t o 
clusters . Though based upon the same clustering algorithm, 
each method employs a slightly different criteria for 
assignment t o a particular cluster . Ward's (1963 ) method 
attempts to minimize the wi t hin-cluster err o r variance by 
joining together only those individuals who result in the 
least increase in the error sum of squares. Average linkag e 
(Sokal & Michener, 1958), on the o ther hand, calculates an 
average of the similarity of a case under consideration wi th 
84 
all other cases in an existing cluster, and joins that case 
to the cluster if the average value achieves a certain level 
of similarity. 
A second source of different cluster solutions may be 
the biases inherent to each of the particular clustering 
methods. While both methods have been said to be superior t o 
other methods in their ability to recover known latent 
cluster structure (e.g., Kuiper and Fisher, 1975; Milligan, 
1980 ) , they have been found to have some biases. Ward's 
linkage method tends to identify clusters of equal size, and 
average linkage tends to form large clusters along with 
several smaller heterogeneous clusters of outliers unlike 
other cases (Edelbrock, 1979; Williams, Clifford, and Lance, 
1972). These biases are evident in the results obtained in 
this study. Whereas Ward's method tended to identify 
clusters of somewhat equal size, average linkage tended to 
group most individual into a large general relapse category 
with a few small clusters representing other relapse types . 
A third factor that may affect clustering methods 
differentially is the degree of overlap among clusters. If 
overlap among clusters is present, Ward's method has been 
found to be the superior of the two methods in recovering 
known cluster structure (Milligan, 1980). Unfortunately, the 
only way to know for sure that clusters overlap is to know 
the true latent cluster structure. This is impossible in 
applied empirical studies, as opposed to simulation studies 
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where data is generated based upon a known latent cluster 
structure. 
Since different clustering methods can and do provide 
different clustering solutions, as is shown in the current 
study, identifying which solution is closest to the true 
structure is difficult. At this point, replication and 
external validation become important. Replication across 
samples, as well as external validation through the 
identification of meaningful differences between clusters on 
a number of theoretically relevant external variables, are 
necessary to identify the "best" cluster solution for a 
particular study (Blashfield, 1980; Lorr, 1966). Given that 
average linkage cluster results did not replicate across 
samples, there were fewer significant MANOVAs, and effect 
sizes were smaller for the average linkage cluster solution, 
it would appear as though Ward's (1963) linkage method 
provided the most reliable and meaningful cluster solution 
in this study. Two key requirements in determining a final 
cluster solution, replication and external validation, were 
met by the Ward ' s cluster solution. This provides a strong 
basis for choosing Ward's method over average linkage in 
this study. For this reason, the discussion will focus on 
the final cluster solution obtained using . Ward's clustering 
method. 
Discussion 
Cluster analyses, using Ward's (1963) clustering method 
across two independent samples, revealed four exercise 
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relapse types representing maintainers, occasional 
relapsers, frequent relapsers, and current non-exercisers. 
Across both samples, the largest group of participants were 
classified as occasional relapsers (41%), followed by 
current non-exercisers (39%), frequent relapsers i10%), and 
Maintainers (10%). Occasional relapsers reported relapsing 
an average of 1-3 times for a week or more over a six-month 
period, and had mostly situational and injury reasons for 
relapse. Current non-exercisers indicated that they did not 
exercise regularly in the past six months, and cited mainly 
situational reasons for not exercising regularly. Frequent 
relapsers were noted by very high reasons for relapsing in 
all three categories (personal, situational, and injury ) . In 
particular, they indicated greater personal reasons for 
relapsing than any other type of re l apser. These 
participants reported an extremely high frequency of 
relapse, indicating at least four relapses for a week or 
more in a six - month period. Finally, maintain e rs reported 
exercising regularly, with ou t relapsing at all, in the past 
six months. 
External validation on a number of a tt itudes and 
behavi o rs drawn mainly from three major theories of exercise 
behavior: 1 ) th e Re laps e Pr ev e nti on Mode l (e.g., Marlatt & 
Gordon, 1985); 2) the Transtheoretical Model (e.g., 
Prochaska & DiClemente); 3 ) and Physi c al Self-Pe rc epti ons 
f rom Fox & Co r b i n's (1989) hierarchi c a l self-esteem model; 
in addition to psychosocial / mood c haracteristics and o ther 
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theoretically meaningful variables; revealed important 
differences across these types of exercise relapsers. Across 
both samples, type of exercise relapser accounted for a 
substantial proportion of the variance in almost all of the 
behaviors and attitudes assessed. 
In both samples, Maintainers and Occasional Relapsers 
tended to exercise more and use behavioral processes more 
often to help them maintain a regular program of exercise. 
In addition, they generally showed higher levels of self-
efficacy and positive affect, lower levels of demoralization 
and powerlessness, perceived greater benefits and fewer cons 
of exercise or temptations to skip exercise, had more social 
support for exercise, and had more positive physical self-
perceptions than either Frequent Relapsers or Current Non-
Exercisers. 
When they did relapse, occasional relapsers attributed 
it their situation, and not to some weakness within 
themselves. Situational reasons such as time constraints 
could potentially stop, for a period of t ime, an individual 
who normally exercises regularly. This may be particularly 
true for college students who may feel more or less pressure 
on their time depending upon their course load. As a resul t , 
occasional relapsers may feel forced at times to stop 
exercising temporarily, and may quickly return to regular 
exercise when their situation changes. The results of this 
study would indicate that occasional relapse may n o t be 
proble matic . Occasional relapsers did not differ much from 
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maintainers in their behavior or attitudes nor did they 
perceive themselves to be anything less than regular 
exercisers despite an occasional week off. 
Frequent Relapsers and Current Non - Exercisers, on the 
other hand, showed a greater number of problems and poorer 
well - being when compared to Maintainers and Occasional 
Relapsers . They reported fewer benefits of exercise, lower 
self-efficacy, greater demoralization, and greater 
temptations to skip exercise. They had fewer friends who 
exercise, less peer and indirect family support for 
exercise, and reported less use of both cognitive-
experientia l and behavioral strategies to help them exercise 
regularly. 
Although Frequent Relapsers and Maintainers had many 
common characteristics, they were slightly different on some 
other behaviors and attitudes. Overall, it would appear as 
though Frequent Relapsers were making a stronger attempt at 
exercising regularly in terms of not being significantly 
different from other relapse types in their use of some of 
the behavioral processes, and in their exercise level. 
However, their tendency to relapse frequently appears to 
have left them discouraged. In both samples, they reported 
greater cons of exercise than even Current Non-Exercisers, 
and in Sample 2, reported greater powerlessness over their 
exercise situation. 
Interestingly though, it also seems as though Frequent 
Relapsers do not appear to be quite as discouraged as 
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Current Non-Exercisers. In both samples Current Non-
exercisers indicated significantly lower perceived physical 
strength and greater doubt in their physical ability than 
Maintainers and Occasional Relapsers. In contrast, Frequent 
Relapsers did not differ significantly from any of the other 
types of relapsers on these measures. In addition, Frequent 
Relapsers showed significantly greater positive affect than 
Current Non-Exercisers. Whereas Current Non-Exercisers were 
significantly worse off than any of the other relapse types 
on virtually all significant measures across samples, 
Frequent Relapsers were, in some cases, not significantly 
different from other relapse types. This seems to indicate 
that even though Frequent Relapsers are unhappy with their 
current exercise situation, they are not quite as 
discouraged as Current Non - Exercisers. Most Current Non-
Exercisers do not consider themselves to be totally 
sedentary, but rather report being in relapse for the entire 
six months. This represents long-term drop-out and may be a 
reflection of their deep discouragement . Frequent. Re lapsers, 
on the other hand, seem to relaps e often, but for sh o rter 
periods of time, after which they attempt to begin 
exercising regularly again. 
Results from this study indicate that Frequent 
Relapsers may be at a very high risk for longer-term relapse 
similar to that reported by Current Non-Exercise rs . Not only 
do they tend to make more personal attributions for their 
r ela ps e , but they also seem to be very discouraged by their 
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exercise situation. Each relapse experience may discourage 
Frequent Relapsers even more and bring them closer to giving 
up for longer periods of time or quitting altogether. 
The finding that occasional relapsers are more like 
maintainers, and less like frequent relapsers or non-
exercisers, in their behaviors and attitudes may have 
implications for how relapse from exercise, and perhaps how 
relapse in other behaviors, is viewed. In the addictions, 
relapse is often viewed as an all or nothing phenomena . Fo r 
instance, in treatment of addictive behaviors such as 
smoking o r alcohol use, the push is often for complete 
abstinence. Any return to smoking or alcohol use is 
considered highly undesirable, and those who do return for a 
period of time to the negative behavior are often 
considered, and often consider themselves, failures. It may 
be that advocating complete adherence to exercise is a 
potentially unrealistic goal, particularly since it would 
appear that an occasional relapse may not be a problem . 
Exercise is an acquisition behavior that requires almost 
daily effort and planning, and an occasional relapse may be 
inevitable. This may be particularly true when the relapse 
is attributed to the situation rather than to shortcomings 
within the individual . Perhaps then, interventions to help 
individuals establish a regular program of exercise should 
emphasize that an occasional situational relapse is 
acceptable and should be expected, rather than to push for 
absolute adherence. Instead of being considered drop-outs o r 
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failures, occasional relapsers should be taught to accept 
occasional relapse as part of the process of regular 
exercise, and to not become discouraged. It seems as though 
occasional relapse does not necessarily indicate a step 
backward, and thus should not always be perceived as such. 
Implications for Intervention 
The identification of different types of exercise 
relapsers, and the differences among these types in their 
endorsement of certain behaviors and attitudes relevant to 
exercise, indicates that different interventions may be 
necessary to address the specific needs of each type of 
relapser. Maintainers may benefit from an minimal approach 
that allows them to continue to deal effectively with 
situations that may put them at risk for relapse, and that 
teaches th em to acce pt occas ional relapse as a likely, but 
far fr om devastating, occurrence in the process of 
maintaining a regular program of exercise. Occasiona l 
relapsers may b e n efi t from an intervention with components 
similar to that of maintainers, but wi th a slightly stronger 
emphasis. Occasional relapsers cited primarily situational 
reasons for their relapse. For this reason, an intervention 
may include ways to manage time and to change one 's 
environment to make exer cisi ng an easier part of an 
individual's routine. This may minimize the frequency and 
duration of the occasional relapse. Such an intervention 
would also enco ur age individuals to strive for adherence, 
but to accept occasional relapse as it may occ u r , and to n ot 
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become discouraged by it. This is consistent with Marlatt 
and Gordon's (1980, 1985) Relapse Prevention Model findings 
for addictive behaviors. They report that relapse may even 
be beneficial if the individual does not view it as total 
failure. 
Frequent relapsers may need a more intensive approach 
that focuses on increasing exercise self-efficacy, ways to 
cope with situations that may put them at risk for relapse, 
greater use of both cognitive-experiential and behavioral 
strategies to avoid relapse, and minimizing personal 
attribution and discouragement when relapse occurs. Of key 
importance is providing frequent relapsers with the skills 
necessary to minimize feelings of demoralization and 
powerlessness to maintain a regular program of exercise. 
Current non-exercisers, on the other hand, may need a 
more motivational approach to get them involved in regular 
exercise again. A critical aspect in this type of 
intervention would be that the intervention not set goals 
that may seem overwhelming to participants. Most current 
non-exercisers seem to identify themselves as being regular 
exercisers in the past, but currently in long - term relapse. 
This group reports being extremely demoralized by their 
exercise situation, and at this point, see very few benefits 
of exercise. Furthermore, it would appear as though they 
have all but given up on regular exercise. Thus, current 
non-exercisers may benefit most from a basic motivational 
approach, such as motivational interviewing (DiClemente, 
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1991), to help them identify potential benefits of exercise, 
and to motivate them to try again. Other strategies for 
motivating individuals to begin and adhere to exercise are 
summarized by Brawley and Rodgers (1993). Once an attempt to 
work at a regular program of exercise is made, components of 
other more advanced interventions, such as coping with high-
risk situations, and reducing feelings of discouragement 
associated with occasional setbacks can be added to the 
intervention. 
It may be argued that many of the intervention 
components mentioned above have already been employed to 
reduce the probability of relapse from exercise with only 
modest success (e.g., King & Frederiksen, 1984; King, 
Taylor, Haskell, & Debusk, 1990). However, the difference, 
and major weakness of previous interventions, is that they 
have been applied uniformly to groups of individuals without 
addressing the specific needs of different types of 
relapsers. As a result, mismatches between an individual's 
needs and the intervention approach may occur, thus limiting 
the effectiveness of the intervention. The identification of 
types of relapsers, and the subsequent tailoring of 
interventions to meet their needs, may improve the 
likelihood of long-term adherence to regular exercise. 
Study Limitations and Directions for Future Research 
There are several limitations of the present study that 
limit generalizability. The most important is the type of 
analysis used to classify individuals . As mentioned before, 
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different clustering methods often provide different cluster 
solutions, and the current methods for determining the 
"correct'' cluster solution are highly sub j ective. The fact 
that the Ward's cluster solution replicated across two 
samples and was externally validated in both samples is a 
major strength of this study, and improves confidence in the 
validity of the obtained cluster solution. However, cluster 
analysis is largely a descriptive technique, and the reader 
is reminded that results should be interpreted as mainly 
exploratory. This is especially true given the weaker 
findings obtained with the average linkage method. 
Another limitation is that th i s study was conducted 
using mostly college students. Thus, it is unknown whether 
the same types of exercise relapsers would be obtained in 
either a younger or older population. In addition, cluster 
analysis was conduct e d on both men and women combined . 
Potential gender differences may have result e d in a 
different c luster s o lution if men and women had been 
examined separately. Future resear c h, then, might address 
these issues by examining different age gr oups and by 
clustering separately by gender. 
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Table 1. Hypothesized Patterns of Findings for Relapse Clusters 
Type of Relapser* 
Occasional Occasional Occasional 
Repeat Overly Busy Peer Injury 
variables Relapser Relapser Relapse;i;: Relapser Maintaine;i;: 
Exercise Cons high low moderate moderate low 
Temptations high moderate moderate low low 
consciousness 
Raising low high moderate low low 
Dramatic 
Relief low high moderate high low 
Enyironmental 
Reevaluation low high low high low 
.s.eli. 
Reevaluation low high high high low 
Social 
Libera tion low low low low moderate 
counte;i;:-
conditioning low low low high high 
Helping 
Relationships low low low high high 
Reinforcement 
Management low moderate moderate high high 
.s..e.J..f. 
Liberation low low low low high 
Stimulus 
Control low low moderate moderate moderate 
Sports 
competence low moderate moderate low low 
Doubt high moderate moderate low l ow 
Attracti~!ii: 
~ low moderate moderate moderate high 
(continued on next page) 
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Isal:lle l (cQnt 
Type Qf Rel saps er* 
Occasional Occasional Occas io na l 
Repeat Overly Busy Peer Injury 
Vsarisal:lles Rel saps er Rel saps er Re 1 sa:i;>s er Rels;1.pser Maints;1,iner 
Strength low moderate moderate low high 
seH-Effics;1,cy low moderate moderate high high 
stress moderate high low high low 
DemQralizatiQn moderate moderate moderate moderate low 
PQwerlessness moderate moderate moderate moderate low 
Negative Affect high moderate moderate high low 
PQsitive Affect low low moderate high high 
Benefits low moderate moderate high high 
Peer suppQrt low low low high high 
Family Su,ppQrt low low moderate moderate high 
Peer Pressure high moderate high low low 
Fsamily Pressure high high moderate low low 
Nu,mbe;i;: moderate low low low lo w 
Cigs;1.rettes 
Age Began older older younger younger younger 
J;:;2S;ercising 
*N.Qll: Repeat Relapsers would be character ized as those who repeatedly 
start exercising, but often stop soon after; OccsasiQns;1,l Overly Busy 
relapsers are those who are highly motivated to exercise, but drop out 
due to overcommitments; Occs;1,siQns;1.l Peer Relapsers would show moderate 
levels of commitment to exercise allowing them to be easily influenced 
by their peers' behavior. OccasiQns;1.l In ju,ry Relapsers are those who are 
highly committed to regular exercise, but are forced into relapse by 
injury. Ms;1,intainers refer to those who exercise regularly without 
relapsing. 
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Table 2. Means* and Standard Deviations for Measured Variables for Sample 1 
(N = 134) and Sample 2 (N = 130) 
Sample 1 Sample 2 
Variables Mean sd Mean sd 
Personal Reasons 2.35 0.72 2.34 0.66 
Situational Reasons 2.93 0.89 2.94 0.80 
Injury Reasons 2.37 0.73 2.45 0.67 
Relapse Frequency 4.23 1.80 4.04 1.73 
Cons 2.08 0.81 2.06 0.88 
Temptations to Skip 2.84 0.88 2.92 0.84 Exercise 
Consciousness Raising 3.04 0.99 3.13 0.94 
Dramatic Relief 2.64 0.95 2.73 0.97 
Self-Reevaluation 3.65 1.05 3.78 0.89 
Social Liberation 2.96 0.93 2.90 0.80 
Environmental Reevaluation 2.61 0.96 2.55 0.88 
Self-Liberation 3.41 1.04 3.59 0.87 
Helping Relationships 2.60 1.13 2.64 1.03 
Reinforcement Management 3.06 0.96 3.31 0.78 
Stimulus Control 2.28 1.01 2.40 1.01 
Counter Conditioning 3.31 1.08 3.52 0.98 
Sports Competence 2.49 0.74 2.46 0.64 
Attractive Body 2.32 0.72 2.34 0.72 
Strength 2.49 0.74 2.50 0.59 
Doubt 2.42 0.71 2.38 0.58 
* Higher scores indicate greater endorsement (continued on next page) 
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Table 2. Means* and Standard Deviations for Measured Variables for Sample 1 
(N = 134) and Sample 2 (N = 130) cont. 
Sample 1 Sample 2 
Variables Mean . sd Mean sd 
Self-Efficacy 3.22 1.02 3.22 0.85 
Stress 2.72 0.46 2.82 0.46 
Demoralization 2.50 0.65 2.40 0.60 
Powerlessness 2.02 0.74 2.01 0.70 
Positive Affect 3.50 0.78 3.43 0.66 
Negative Affect 2.56 0.74 2.61 0.70 
Physical Benefits 4.37 0.61 4.30 0.69 
Emotional Benefits 4.07 0.65 4.07 0.70 
Social Benefits 3.37 0.90 3.36 0.85 
Peer Support 2.89 1.17 2.85 1.03 
Number of Friends Who 2.79 1.00 2.83 0.89 
Exercise 
Active Family Support 1.89 0.90 1.98 0.89 
Indirect Family Support 2.61 1.06 2.66 0.92 
Number in Family Who 2.34 1.09 2.26 1.02 
Exercise 
Peer Pressure 1.49 0.69 1.51 0.73 
Family Pressure 1.28 0.62 1.36 0.74 
Current Exercise Level 184.56 228.77 186.75 215.74 
Age Began Exercising 2.77 1.08 2.92 1.12 
Number Cigarettes per Day 1.29 0.66 1.39 0.75 
* Higher scores indicate greater endorsement 
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Table 3. M
ANO
VAs for Exercise R
elapse Typesa for Sam
ple 1 (N=134) a
nd Sam
ple 2 (N=130) 
Sam
ple 1 
Sam
ple 2 
Variables 
n2 
E 
df 
Q 
n2 
E 
df 
Q 
Self-Efficacy 
a
nd 
Tem
ptations 
.26 
6.96 
(6,258) 
*
*
*
 
.25 
6.52 
(6,250) 
*
*
*
 
Cognitive Processes 
.34 
3
.81 
(15,348) 
*
*
*
 
.26 
2.55 
(15,337) 
*
 
Behavioral Processes 
.64 
7.54 
(15,348) 
*
*
*
 
.50 
6.37 
(15,337) 
*
*
*
 
Physical Self-Perceptions 
.28 
3.68 
(12,336) 
*
*
*
 
.22 
2
.64 
(12,326) 
*
 
Psychosocial Attitudes 
.44 
9.24 
(9,312) 
*
*
*
 
.34 
6
.14 
(9,302) 
*
*
*
 
,
-
.
.
.
 
0 ..
.
.
.
 
Affect 
.26 
7.10 
(6,258) 
*
*
*
 
.14 
3
.22 
(6,250) 
*
 
Benefits & Cons 
.31 
4.19 
(12,336) 
*
*
*
 
.24 
3.04 
(12,326) 
*
*
 
of Exercise 
Social Support 
.29 
3.09 
(15,348) 
*
*
*
 
.25 
2.47 
(15,337) 
*
*
*
 
Social Pressure 
n
s 
.22 
5.40 
(6,250) 
*
*
*
 
G
eneral M
easures 
.39 
7.76 
(9,312) 
*
*
*
 
.43 
8
.62 
(9,302) 
*
*
*
 
N
ote: 
'Jl 2 =1-W
ilks' Lam
bda; F 
=
 o
m
nibus F-value; df 
=
 degrees of freedom
; 
*p<
.01; *
*p<.001; 
*
*
*p<.0001; 
n
s 
=
 n
o
n
significant; 
a
obtained 
u
sing W
ard's (1963) linkage m
ethod 
Table 4~ Follow-up ANOVAs and Tukey Tests for Sample 1 (N=134) 
Cluster 
Variables E df R2 Signif. 
Self-Eff icacy & Temptations 
Self-Efficacy 12.75 (3,130) *** .23 1,3>2,4 
Temptations to Skip 8.22 (3,130) *** .16 2,4>1,3 
Exercise 
Cognitive Processes 
Consciousness Raising 9.16 (3,130) *** .17 1>2,4 
3>2 
Dramatic Relief ns 
Self-Reevaluation 4.12 (3,130) * .43 3>4 
Social Liberation ns 
Environmental Reevaluation ns 
Behavioral Processes 
Self-Liberation 20.86 (3,130) *** .32 1>2,3,4 3>2 
Helping Relationships 13.14 (3,130) *** .23 3>2,4 
Reinforcement Management 5.61 (3,130) * .11 3>2 
Stimulus Control 6.39 (3,130) ** .13 1,3>2 
Counter Conditioning 31.40 (3,130) *** .42 1>2,4 
3>2,4 
Physical Self-Perceptions 
Sports Competence 11.48 (3,130) *** .21 3>2,4 
Attractive Body ns 
Strength 6.70 (3,130) ** .13 1>2,3 
Doubt 8.54 (3,130) *** .16 2>1 ,3 
(continued on next page) 
*p< .01 ; **p<.001 ; ***p<.0001; ns = nonsignificant; R2= proportion explained variance; cluster 
signif. =Tukey test results showing cluster means significantly larger than others (1 = Maintainers ; 
2 = Current Non-Exercisers; 3 = Occasional Relapsers; 4 = Frequent Relapsers) 
a Ward's linkage method 
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Table 4~ Follow-up ANOVAs and Tukey Tests for Sample 1 (N=134) cont. 
R2 Cluster Variables E df Signif. 
Ps~chosocial Attitudes 
Demoralization 32.73 (3,130) *** .43 2,4>1,3 
3>1 
Powerlessness ns 
Stress ns 
Affect 
Positive Affect 13.75 (3,130) *** .24 1,3,4>2 
Negative Affect ns 
Benefits & Cons of Exercise 
Physical Benefits ns 
Emotional Benefits 9.19 (3,130) *** .17 1,3>2,4 
Social Benefits 8.15 (3,130) *** .16 3>2 
Cons 5.47 (3,130) * .11 4>1,2,3 
Social Support 
Peer Support 9.54 (3,130) *** .18 3>2,4 
1>2 
Number of Friends Who 8.65 (3,130) *** .17 1,3>2,4 
Exercise 
Active Family Support 4.40 (3,130) * .09 3>2 
Indirect Family Support 7.47 (3,130) *** .15 3>2,4 
Number in Family Who ns 
Exercise 
General Measures 
Current Exercise Level 20.86 (3,130) *** .32 1>2,3,4 
3>2 
Age Began Exercising ns 
Number Cigarettes per Day ns 
*p< .01 ; **p<.001; - *p<.0001; ns = nonsignificant ; R2= proportion explained variance ; cluster 
signif. =Tukey test results showing cluster means significantly larger than others (1 = Maintainers; 
2 = Current Non-Exercisers; 3 = Occasional Relapsers ; 4 = Frequent Relapse rs) 
a Ward's linkage method 
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Table 5~ Follow-up ANOVAs and Tukey Tests for Sample 2 (N=130) 
Cluster 
Variables E df R2 Signif. 
Benefits & Cons of Exercise 
Physical Benefits ns 
Emotional Benefits ns 
Social Benefits ns 
Cons 7.99 (3,126) *** .16 4>1,2,3 
Self-Efficacy & Temptations 
Self-Efficacy 9.72 (3,126) *** .19 1>2,3,4 
3>2 
Temptations to Skip 11.00 (3,126) *** .21 2>1,3 
Exercise 3,4>1 
Psychosocial Attitudes 
Demoralization 18.65 (3,126) *** .31 2,4>1,3 2>3 
Powerlessness 4.16 (3,126) ** .09 4>1,3 
Stress ns 
Affect 
Positive Affect 6.00 (3,126) ** .12 1>2,4 
3>2 
Negative Affect ns 
Physical Self-Perceptions 
Sports Competence 4.70 (3,126) * .10 1,3>2 
Attractive Body ns 
Strength 5.57 (3,126) * .12 1,3>2 
Doubt 7.25 (3,126) ** .16 2>1,3 
(continued on next page) 
*p<.01 ; **p< .001 ; -•p<.0001 ; ns = nonsignificant; R2= proportion explained variance ; cluster 
signif. =Tukey test results showing cluster means significantly larger than others (1 = Maintainers; 
2 = Current Non-Exercisers; 3 = Occasional Relapsers ; 4 = Frequent Relapsers) 
award's linkage method 
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Table 5~ Follow-up ANOVAs and Tukey Tests for Sample 2 (N=130) cont. 
Variables E df Q R2 
Cluster 
Signif. 
Social Support 
Number of Friends Who ns 
Exercise 
Number in Family Who ns 
Exercise 
Peer Support ns 
Active Family Support 3.77 (3,126) * .08 4>2,3 
Indirect Family Support ns 
Social Pressure 
Peer Pressure ns 
Family Pressure 10.48 (3,126) *** .08 4>1,2,3 
Cognitive Processes 
Consciousness Raising ns 
Dramatic Relief ns 
Self-Reevaluation ns 
Social Liberation ns 
Environmental Reevaluation ns 
Behavioral Processes 
Self-Liberation 20.37 (3,126) *** .33 1>2,3,4 3>2 
Helping Relationships ns 
Reinforcement Management 5.96 (3,126) ** .12 1,3>2 
Stimulus Control 7.44 (3,126) *** .15 1>2 3 3>2' 
Counter Conditioning 19.71 (3,126) *** .32 1>2,3,4 
3>2,4 
General Measures 
Current Exercise Level 20.37 (3,126) *** .33 1>2,3,4 3>2 
Age Began Exercising 4.74 (3,126) * .10 3>2,4 
Number Cigarettes per Day ns 
*p< .01; **p<.00 1; ***p<.000 1; ns = nonsignificant; R 7:: proportion explained variance; cluster 
sign if. =Tukey test results showing cluster means significantly larger than others (1 = Maintainers; 
2 = Current Non-Exercisers; 3 = Occasional Relapsers ; 4 = Frequent Relapsers) 
award's linkage method 
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Table 6~ Absolute Discriminant Function Structure Coefficients for Sample 1 
(N = 134) and & Sample 2 (N=130) 
Variables 
Benefits & Cons of Exercise 
Physical Benefits 
Emotional Benefits 
Social Benefits 
Cons 
Self-Efficacy & Temptations 
Self-Efficacy 
Temptations to Skip 
Exercise 
Psychosocial Attitudes 
Demora I ization 
Powerlessness 
Stress 
Affect 
Positive Af feet 
Negative Affect 
Physical Self-Perceptions 
Sports Competence 
Attractive Body 
Strength 
Doubt 
a Ward's linkage method 
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Sample 1 
.44 
.82 
.72 
.43 
.92 
.74 
.99 
.34 
.10 
.98 
.29 
.93 
.44 
.70 
.77 
Sample 2 
.53 
.57 
.32 
.86 
.84 
.89 
.97 
.42 
.19 
.95 
.52 
.72 
.35 
.76 
.90 
(continued on next page) 
Table 6~ Absolute Discriminant Function Structure Coefficients for Sample 1 
(N = 134) and & Sample 2 (N=130) cont. 
Variables 
Social Support 
Number of Friends Who 
Exercise 
Number in Family Who 
Exercise 
Peer Support 
Active Family Support 
Indirect Family Support 
Social Pressure 
Peer Pressure 
Family Pressure 
Cognitive Processes 
Consciousness Raising 
Dramatic Relief 
Self-Reevaluation 
Social Liberation 
Environmental Reevaluation 
Behavioral Processes 
Self-Liberat ion 
Helping Relationships 
Reinforcement Management 
Stimulus Control 
Counter Conditioning 
General Measures 
Current Exercise Level 
Age Began Exercising 
Number Cigarettes per Day 
a ward 's linkage method 
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Sample 1 
.75 
.49 
.81 
.54 
.71 
.84 
.52 
.37 
.38 
.04 
.72 
.51 
.37 
.39 
.90 
.94 
.27 
.006 
Samp le 2 
.12 
.004 
.43 
.60 
.07 
.51 
.98 
.09 
.06 
.51 
.17 
.40 
.75 
.12 
.41 
.42 
.73 
.86 
.35 
.33 
Table 7. M
ANO
VAs for Exercise R
elapse Typesa for Sam
ple 1 (N=134) a
nd Sam
ple 2 (N=130) 
Sam
ple 1 
Sam
ple 2 
Variables 
n2 
F 
df 
Q 
n2 
E 
df 
Q 
Self-Efficacy 
a
nd 
.16 
3.87 
(6,258) 
*
*
*
 
.25 
6
.55 
(6,250) 
Tem
ptations 
*
*
*
*
 
Cognitive Processes 
.30 
3.19 
(15,348) 
*
*
*
*
 
.27 
2
.75 
(15,337) 
*
*
*
 
Behavioral Processes 
.33 
3.61 
(15,348) 
*
*
*
*
 
.33 
3
.57 
(15,337) 
*
*
*
*
 
Physical Self-Perceptions 
n
s 
.20 
2.43 
(12,326) 
*
*
 
Psychosocial Attitudes 
.24 
4.04 
(9,312) 
*
*
*
*
 
.22 
3
.67 
(9,302) 
*
*
*
 
-
.::t" 
.
.
.
.
.
 
.
.
.
.
.
 
Affect 
.12 
2
.90 
(6
,258) 
*
*
 
.14 
3.22 
(6,250) 
*
*
 
Benefits & Cons 
.17 
2
.02 
(12,336) 
*
 
n
s 
of Exercise 
Social Support 
n
s 
n
s 
Social Pressure 
n
s 
.11 
2.48 
(6,250) 
*
 
G
eneral M
easures 
n
s 
n
s 
N
ote
: 
ri 2 =1
-W
ilks' Lam
bda; F 
=
 o
m
nibus F-value
; df 
=
 degrees of freedom
; *p<.05; 
*
*p<
.01; 
*
*
*p<.001
; 
*
*
*
*p<.0001; n
s 
=
 n
o
n
significant; 
a
 obtained 
u
sing a
ve
rage linkage m
ethod (Sokal & M
ichener
,
 1985) 
Table 8~ Follow-up ANOVAs and Tukey Tests for Sample 1 (N=134) 
Cluster 
Variables E df R2 Signif . 
Benefits & Cons of Exercise 
Physical Benefits ns 
Emotional Benefits 9.98 (3,130) * .08 1>3,4 
Social Benefits ns 
Cons 6.13 (3,130) ** .12 4>1,2 
3>1 
Self-Efficacy & Temptations 
Self-Efficacy 5.11 (3,130) * .11 1>2,3 
Temptations to Skip 5.63 (3,130) * .11 2,3,4>1 
Exercise 
Psychosocial Attitudes 
Demoralization 9.56 (3,130) *** .18 2,3,4>1 
Powerlessness 3.95 (3,130) * .08 3>1 
Stress ns 
Affect 
Positive Affect ns 
Negative Affect ns 
(continued on next page) 
*p<.01; **p<.001; ***p<.0001; ns = nonsignificant; R2= proportion explained variance; cluster 
signif. =Tukey test results showing cluster means significantly larger than others (1 = Maintainers ; 
2 = Personal Relapsers ; 3 = Frequent Relapsers ; 4 = Injury Relapsers) 
aAverage linkage method 
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Table 8~ Follow-up ANOVAs and Tukey Tests for Sample 1 (N=134) cont. 
Variables E df R 2 
Cluster 
Signif. 
Cognitive Processes 
Consciousness Raising ns 
Dramatic Relief ns 
Self-Reevaluation ns 
Social Liberation ns 
Environmental Reevaluation ns 
Behavioral Processes 
Self-Liberation 8.28 (3,130) *** .16 1>2,3 
Helping Relationships ns 
Reinforcement Management ns 
Stimulus Control ns 
Counter Conditioning 6.85 (3,130) ** .14 1>2,3,4 
*p<.01; **p<001 ; ***p<.0001; ns = nonsignificant ; R2= proportion explained variance; cluster 
signif. =Tukey test results showing cluster means significantly larger than others (1 = Maintainers; 
2 = Personal Relapsers; 3 = Frequent Relapsers ; 4 = Injury Relapsers) 
aAverage linkage method 
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Table 9~ Follow-up ANOVAs and Tukey Tests for Sample 2 (N=130) 
Cluster 
Variables E df R2 Signif. 
Self-Efficacy & Temgtations 
Self-Efficacy 9.42 (3,126) *** .18 1>2,3,4 
2>4 
Temptations to Skip 10.36 (3,126) *** .20 4>1 ,2 
Exercise 2>1 
Psychosocial Attitudes 
Demoralizat ion 10.78 (3,126) *** .20 2,3,4>1 
Powerlessness ns 
Stress ns 
Affect 
Positive Affect ns 
Negative Affect ns 
Physical Self-Percegtions 
Sports Competence ns 
Attractive Body ns 
Strength ns 
Doubt 4.80 (3,126) * .10 2,4>1 
(continued on next page) 
*p<.01; **p<.001; -•p<.0001; ns = nonsignificant; R2= proportion explained variance; cluster 
signif. =Tukey test results showing cluster means significantly larger than others (1 = Maintainers ; 
2 = Current Non-Exercisers ; 3 = Frequent Relapsers ; 4 = Inj ury Relapsers) 
aAverage linkage method 
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Table 9~ Follow-up ANOVAs and Tukey Tests for Sample 2 (N=130) cont. 
Variables E df Q R2 
Cluster 
Signif. 
Social Pressure 
Peer Pressure ns 
Family Pressure ns 
Cognitive Processes 
Consciousness Raising ns 
Dramatic Relief ns 
Self-Reevaluation ns 
Social Liberation ns 
Environmental Reevaluation ns 
Behavioral Processes 
Self-Liberation 9.44 (3,126) *** .18 1>2,3,4 
Helping Relationships ns 
Reinforcement Management ns 
Stirn ulus Control 5.42 (3,126) * .11 1>2,4 
Counter Conditioning 12.44 (3,126) *** .23 1>2,3,4 2>3,4 
*p< .01 ; **p<.001 ; ***p<.0001; ns = nonsignificant ; R2= proportion explained variance; cluster 
signif. =Tukey test results show ing cluster means significantly larger than others (1 = Maintainers; 
2 = Current Non-Exercisers ; 3 = Frequent Relapsers ; 4 = Injury Relapsers) 
a Average linkage method 
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PART IV. PREDICTORS OF FREQUENCY OF RELAPSE FROM EXERCISE 
The purpose of this paper was to identify predictors of 
relapse from exercise using structural equation modeling. 
Predictors were drawn primarily from concepts representing 
three models of health behavior: the Relapse Prevention 
Model (e.g . , Marlatt & Gordon, 1985); the Transtheoretical 
Model (e.g . , Prochaska & DiClemente, 1983 ) ; and Physical 
Self-Perceptions from a hierarchical self-esteem model 
(e.g., Fox & Corbin, 1989). Structural models were compared 
individually on their ability to predict frequency of 
relapse from exercise. It was hypothesized that several 
components representative of each of the models would prove 
to be important predictors of relapse frequency, and would 
be useful in providing preliminary evidence for an 
integrated model of the process of relapse from exercise. It 
is important to note, however, that since not all measures 
of each of the theoretical models were available for 
analysis in this study, any comparison of these models 
should be considered explorat o ry. 
These models were chosen since they share a similar 
fo cus on the process of health behavior change, while also 
contributing something unique. Both the Relapse Prevention 
Model and the Transtheoretical model have measures that 
overlap, although they diverge in their application to 
different components of the process of change. Whereas the 
Transtheoretical Model assesses overall change and movement 
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towards maintenance of health behavior, the Relapse 
Prevention Model focuses on the relapse process itself. 
Components of both the Relapse Prevention Model and the 
Transtheoretical Model have been applied to exercise in past 
research. Application of the Relapse Prevention Model has 
been investigated mostly in the area of testing 
interventions to promote exercise adherence (Belisle, 
Roskies, & Levesque, 1987; King & Frederiksen, 1984; King, 
Taylor, Haskell, & Debusk, 1988, 1990; Martin et al . , 1984 ) 
Participants are taught coping responses to situations that 
may lead to relapse, as well as ways to minimize the 
Abstinence Violation Effect through time management 
training, relaxation training, confidence building, and 
learning ways to reduce potential barriers to exercise. 
These components of the Relapse Prevention Model have had 
modest success as intervention methods for improving 
adherence to exercise. However, the model as a whole has no t 
yet been used to assess relapse from exercise . 
The Transtheoretical Model has been recently used to 
identify movement thr ough stages of exercise from complete 
sedentary behavior to maintenance of a regular program of 
exercise (Marcus, Eaton, Rossi, & Harlow, 1993; Marcus, 
Rakowski, & Rossi, 1992; Marcus, Rossi, Selby, Niaura, & 
Abrams, 1992; Marcus, Selby, Niaura, & Rossi, 1992) with 
promising results. At present, though, it has not been 
directly applied to the phenomena of relapse from exercise. 
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Fox and Corbin's (1989) hierarchical model of self-
esteem differs from the Relapse Prevention and 
Transtheoretical model in that it was developed initial l y to 
examine changes in self-esteem related to exercise. Though 
Physical Self-Perceptions have not been applied to the 
process of behavior change, they have been used to predict 
exercise behavior within an expanded Exercise and Self-
Esteem Model (e.g . , Sonstroem & Morgan, 1989 ) with some 
success (Sonstroem, Harlow, & Josephs, 1994). Physical Se l f-
Perceptions have not yet been used to predict relapse from 
exercise. Thus, it remains unclear as to whether components 
of this model are successful in the prediction of relapse 
from exercise . 
The Relapse Prevention and Transthe ore tical mode ls 
share in common the central role of self-efficacy in 
exercise behavior. Although self-efficacy, in terms of 
confidence in one's ability to exercise in high risk 
situations, has not been examined within Fox and Corbin's 
(1989) hierarchical model of self-esteem, it has been 
identified as extremely important to the process of exercise 
behavior change (see Part I ) . Since the ultimate goal of 
this study was to identify predictors related to the process 
of relapse from exercise, exercise self-efficacy was 
included in the test of the relationship between Physical 
Self - Perceptions and frequency of relapse from exercise. In 
this study, the role of exercise-specific self -effica cy as a 
mediator of relapse frequency, as opposed to a predictor, 
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was assessed in a comparison of several structural equation 
models for each of the three exercise behavior models . 
Methods 
Participants 
The sample consisted of 260 students at the University 
of Rhode Island and 10 members from a local fitness club 
(total N=270). Students at the university were recruited 
from several departments across campus including psychology, 
business, engineering, math, music, and physical education 
departments. The additional 10 participants, recruited from 
a local fitness center, voluntarily filled in the survey at 
home and returned it to the fitness center. 
Since the 10 fitness center participants were from a 
population that may have differed from the college students, 
individual t-tests were conducted on those 10 participants 
and a computer-generated random selection of 13 college 
participants students on several demographic variables and 
the variables to be used in this study. The random sample of 
college participants was generated to ensure approximately 
equal cell sizes for statistical comparison. Individual t -
tests revealed significant differences at p<.01 between 
groups on only four variables. Fitness center participants 
were significantly older than the college participants 
(t(12) = -2.97, p=.01; mean age = 31 years, and 21.8 years, 
respectively). Fitness center participants also reported 
beginning exercising regularly at a later age than college 
students (t(20) = -3.53, p = .002 ; mean = 4.00: between ages 
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16-20, and mean= 2.23: around or before age 10, 
respectively). Finally, compared to college participants, 
fitness center participants reported lower temptations to 
skip exercise in certain situations (t(21) = 2.94, p=.008; 
mean= 2.10 and 2.83, respectively ) , and higher use of 
counter conditioning (t (l9) = -3.11, p=.006; mean= 4.28 and 
3.08, respectively). Since these were the only variables on 
which the two groups significantly varied, and differences 
were not expected to appreciably affect analyses, the 10 
fitness center participants were combined with the 260 
college students for all subsequent analyses. 
The combined sample (N = 270) is characterized as 
largely Caucasian (9 1%) and Catholic (62%) with a mean age 
of 22 years . Women comprise 64% of the samp le. Most (77%) 
are non-smokers and over half exercise regularly (58 . 5%) . 
Almost half (48.5%) of the participants belong to some kind 
of gym, health club, or fitness center, and 58.1% report 
beginning exercising regularly between ages 10 and 20. 
Participants exercise an average of 3 days per week for 46 
minutes each day. 
A t otal of six participants were excluded from the 
analyses due to inconsistent responses on the relapse 
frequency and reasons for relapse variables . These 
participants indicated that they did not exercise regularly 
at all in the past six months, but then consistently 
responded that they did not stop exercising regularly in the 
past six months on the reasons for relapse variables. The 
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total number on which the analyses were conducted, then, was 
N=264 . 
Procedure 
College participants were recruited from various 
departments across campus including psychology, business, 
engineering , math, music, and physical education 
departments. Students from different departments were asked 
to participate to obtain a more representative sample of t h e 
college population. In addition, approximately 100 
psychology department students completed the anonymous self-
report survey at a pre-determined time. All participants 
were assured anonymity. 
With the instructor's permission, voluntary 
participation of students in other departments was requested 
at the beginning of each class period. Surveys were 
distributed to students during class, and were completed at 
home. These students were instructed t o bring the completed 
surveys with them to class where they were collected. In 
addition, each survey was distributed in a manila envelope 
with the researcher's campus address so that students also 
had the option of returning the surveys through the campus 
mailing system. Most students received course credit for 
their participation . 
Fitness center participants picked-up the survey at the 
fitness center, completed it at home, and returned it to the 
center to be collected . They were also assured anonymity, 
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and did not receive any compensation for completing the 
survey . 
Measures 
Measures for each of the models were selected so that 
an equal number of measured and latent variables existed for 
each model. This was done to facilitate comparison between 
models representing each of the three theories. 
Relapse Prevention Model 
A total of five latent variables representing concepts 
from the Relapse Prevention Model (Marlatt & Gordon, 1985 ) 
were used t o predict relapse frequency . They consisted of 
three reasons for relapse (personal, situational, and injury 
reasons ) assessing both intrapersonal and interpersonal 
high-risk situations, decisional balance, and self-efficacy . 
Brief descriptions of the criterion and five predictors are 
given below. 
Relapse Frequency was assessed by asking respondents to 
record how often they stopped exercising regularly f o r one 
week or more in the past six months. Scor e s on this item 
ranged from 1 = "None" to 6 = "Did not exercise regularly at 
all in the past six months" . The Relapse frequency item was 
created for use in this study. 
Reasons for Rel apse is the shortened version of a 
recently devel oped scale (see Part II ) . Participants rate, 
on a five - point Likert scale ranging f rom 1 = "Did not st op 
exercising regularly"; to 2 = "Definitely did not 
contribute " ; up t o 5 = "Definitely contributed", how much 
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each of 12 possible reasons for relapse contributed to their 
own relapse. The reasons for relapse are derived from past 
research measuring potential barriers to exercise (e .g., 
Amaral, 1985; Sallis & Hovell, 1990; Sallis et al., 1989) 
The 12-item scale consisted of three subscales, each with 
four items, assessing Situational Reasons (e.g., "not enough 
time": a = . 79), Pe_rsonal Reasons (e.g ., "I'm not 
coordinated enough to exercise": a= .88), and Injury 
Reasons (e .g., "injury": a= .66 ). Coefficient a for the 
whole scale was calculated at .87. 
The Decisional Balance construct was composed of a 
total of three measures. Each measure was a composite score 
obtained from averaging one reverse-scored con item (e.g., 
"I would probably be sore and uncomfortable if I exercised 
regularly"), from a 6-item scale measuring pros and cons of 
exercise (Marcus & Owen , 1992), and one item measuring pros 
(e.g., "I would feel better about myself if I exercised 
regularly"). The reason for calculating an average score, 
instead of using the six items assessing pros and cons as 
separate indicators, was to remain consistent with how 
decisional balance has been measured in the past within the 
Relapse Prevention Model (e.g., Marlatt & Gordon, 1985) . 
Coefficient a for these three items was . 62 
Self-Efficacy consisted of five items measuring one's 
confidence in being able to participate in exercise in 
certain situations such as when one is "tired" or "on 
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vacation" (Marcus, Selby , et al . , 1992 ) . In this study, 
c o efficient a f o r the 5-item scale was .76. 
Transtheoretical Model 
Five latent constructs representing concepts of the 
Transtheoretical Model (e . g . , Prochaska & DiClemente, 1983 ) 
were used to predict relapse frequency . They were pros and 
cons f o r exercise, self-effi c acy , and use of consciousness 
raising, a cognitive - experiential change process, and self -
liberation, a behavioral process of change. Consciousness 
Raising and Self - Liberation were chosen from th e ten 
processes of change, since each was shown to be superior to 
other processes in differentiating between types of 
relapsers in previous research (see Part III Results), and 
each represented one of the two groups of strategies. 
The Pros of Exercise measure consists of three items 
measuring the pr o s of exercise such as "I would feel better 
about myself if I exercised regularly" (Mar c us & Owen, 
1 992 ) . Coefficient a for this scale was l ow in this study 
( a= .55 ) . 
The Cons of Exercise measure consists o f three items 
measuring the c ons of exercise such as "I would proba b ly be 
sore and uncomfortable if I exercised regularly" (Mar c us & 
Owen, 1992 ) . Co efficient a for this scale was calculated at 
. 58. 
Self -Efficacy c onsist s o f five items measuring one's 
c on f idence in being able to participate in exercise in 
certain situations such as when on e is "ti r ed" o r "on 
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vacation" (Marc us, Selby, et al., 1992) . In addition, a 
sixth item, derived from a composite score of five items 
assessing Temptations to Skip Exercise (adapted from 
Velicer, DiClemente, Rossi, & Prochaska, 1990 ) , was 
included. The Temptations scale lists various situations 
such as "when it ' s raining" or "when I'm in a bad mood". 
Participants are asked to respond how tempted they would be 
to skip exercise in each these situations on a 5-point 
Likert scale ranging from 1 = 'Not all tempted" to 5 = "Very 
tempted". Coefficient a for the six measures was calculated 
at . 65. 
Consciousness Raising and Self-Liberation were two 
subscales drawn from the Processes of Exercise Change scale 
(Marcus, Rossi, et al., 1992). Consciousness Raising, 
consisting of four items, refers to an individual's efforts 
to seek information about exercise and to gain understanding 
and feedback about current exercise behavior. Coefficient a 
for this subscale was .81. Self-Liberation, also consisting 
of four items, refers to the individual's choice and 
commitment to exercise regularly, and the belief that one is 
capable of exercising regularly. Coefficient a for Self-
Liberation was .83. 
Physical Self-Perceptions 
Four latent measures of physical self-perceptions, each 
consisting of four items and representing concepts from Fox 
and Corbin's (1989) hierarchical self-esteem model, were 
used in addition to exercise self-efficacy to predict 
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frequency of relapse from exercise. The physical self-
perceptions measures were derived from the Physical Self -
Perception Profile scale (PSPP : Fox, 1990). The PSPP 
typically has five components measuring general Physical 
Self-Worth and four subdomains of Sports Competence, 
Physical Condition, Attractive Body, and Strength. However, 
in this study, a principal components analysis with obl ique 
rotation revealed four subscales assessing (1) Sports 
Competence (e .g., "some people feel that they are among the 
best when it comes to athletic ability": a = . 70 ) ; (2) 
Attractive Body (e.g., "some people feel that compared to 
most, they have an attractive body" : a= .70); (3 ) Strength 
(e .g., "s ome people feel that they are very strong and have 
well - developed muscles compared to most people": a= . 70) ; 
and (4) Doubt (e . g., "some people tend to lack confidence 
when it comes to their physical strength": 
a= .70) . Participants were asked to choose which of two 
contrasting statements was most like themselves , and were 
then asked to rate whether that description was "sort of 
true" or "really true" of them. Subscale scores ranged from 
one to four. 
Self-Efficacy consisted of the four highest loading 
items of a .5-item scale measuring one 's confide n ce in being 
able to participate in exercise in certain situations such 
as when one is "tired" or "on vacation" (Marcus, Selby, et 
al., 1992) In this study, coefficient a for the 4 - item 
scale was . 75. 
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Analyses 
The proposed structural equation models for the Relapse 
Prevention Model , the Transtheoretical Model, and Physical 
Self-Perceptions, are shown in Figures 1 - 3, re spectively . 
All analyses were conducted on the full sample of 264 
participants. 
Insert Figures 1 to 3 about here 
Each of the models consists of four latent predictors 
and a single measured relapse frequency outcome variable. 
The total number of measured indicators for the four latent 
constructs was 20 for all three models. In all models, the 
r ole of self - efficacy as a mediator was · tested . In the 
figures, levels are provided to ensure clarity in reporting 
of results for each of the structural models. Level I refers 
to the four predictor constructs, level II refers to the 
Self-Efficacy mediator construct, and level III refers to 
the Relapse Frequency outcome variable. 
Fo r each of the three models (i.e., Relapse Prevention 
Model; Transtheoretical Model; Physical Self-Perceptions), a 
total of five analyses (labeled Models A to E), using 
structural equation modeling with maximum likelihood 
estimation within the EQS (Bentler, 1989) comp uter package, 
were conducted to predict frequency of relapse from 
exercise. 
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In Model A, a confirmatory factor analysis (CFA) was 
conducted to assess measurement model fit. In Model B, both 
direct (from level I to level III: shown as dotted lines in 
the figures) and indirect paths from the latent variables to 
relapse frequency were estimated. In addition, covari ances 
among level I latent constructs are specified. In Model C, 
the relationship between the four level I latent constructs 
and relapse frequency through the mediating variable self-
efficacy was assessed by fixing all direct paths from the 
four latent constructs to relapse frequency (level I to 
level III) at zero . In Model D, the paths from the four 
measured latent variables to self-efficacy (level I to level 
II) were fixed at zero to examine model fit with self-
efficacy as an independent predictor of relapse frequency 
rather than a mediator. In addition, covariances among all 
five of the latent predictors were specified. Finally, in 
Model E, the importance of self-efficacy as a mediator to 
model fit was assessed by excluding the direct paths from 
level I to level III, and specifying covariances among only 
the four latent predictors at level I. 
Models were compared on degree of overall fit, 
examination of model parameters, and by the proportion of 
variance . in relapse frequency accounted for by the predictor 
constructs . Indices that were used to assess overall model 
fit included the chi-square (X2 ), which should be low 
relative to d egrees of freedom; the comparative fit index 
(CFI: Bentler, 1990 ) which ranges from 0-1 with values 
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closer to one indicating good fit; and the root mean square 
residual (RMSR), which is a measure of deviation between a 
model and the data , and where values close to zero are 
preferred. In addition, a chi-square difference test between 
Model Band Model E was conducted to assess the role of 
self-eff i cacy as a med i ator. 
Results 
Relapse Prevention Model 
Fit indices for the Relapse Prevention Model CFA and 
the four structural models predicting relapse frequency are 
presented in Table 1. 
Insert Table 1 about here 
The CFA indicated a relatively good fit of the measurement 
model to the data. Individual t-tests for the parameter 
estimates revealed that all factor loadings were significant 
at p<.05. Table 2 shows the standardized factor structure 
for the Relapse Prevention measurement model. 
Intercorrelations among the five factors ranged from - . 03 
between Situational Reasons and Decisional Balance to . 72 
between Injury Reasons and Personal Reasons. 
Insert Table 2 about here 
Model B, where both direct paths from level I to l evel 
III and indirect paths through the mediator were specified, 
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also showed a good fit of the model to the data. Of the four 
regression paths from level I to level II (self -effi cacy ) 
only the path coefficient for Situational Reasons to Self-
Efficacy was significant (~ = -.27). Significant direct 
paths to Relapse Frequency were found for Situational 
Reasons and Self-Efficacy (~ = .46 and -.23, respectively) 
Intercorrelations among the four level I independent 
constructs ranged from .72 between Injury Reasons and 
Personal Reasons to -.03 between Situational Reasons and 
Decisional Balance. All were significant except for the 
latter intercorrelation. The proportion of variance 
accounted for in Relapse Frequency by this model was 49%. 
Fit indices for Model C, on the other hand, indicated a 
worse fit . In this model, no direct paths from level I to 
level III were specified. The relationship between the four 
level I predictors and relapse frequency was hypothesized 
only to occur through the Self-Efficacy mediating variable . 
Over all fit indices revealed a high x2 relative to degrees 
of freedom, a relatively low CFI, and a relatively high 
RMSR. In addition, Model C accounted for the smallest 
proportion of variance in Relapse Frequency (R2 = .36) than 
any of the other three structural models representing the 
Relapse Prevention _Model. This suggests that Self-Efficacy 
did not play a mediational r ole in the prediction of Relapse 
Frequency using concepts of the Relapse Prevention Model in 
this study. 
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Model D, hypothesizing only direct paths from all five 
predictor constructs and covariances among all five 
predictors, provided an identical fit to that obtained in 
Model B. Similar to Model B, significant path coefficients 
were found between Situational Reasons and Relapse Frequency 
(P = .46) and between Self-Efficacy and Relapse Frequenc y 
(P = -.24 ) . As with Model B, Model D accounted for 49% of 
the variance in Relapse frequency. The fact that Models B 
and Dare equivalent also provides evidence that Self-
Efficacy does not play a mediational r o le in this study's 
Relapse Prevention Model prediction of relapse frequency. 
Though fit indices for Models Band D were equivalent, Model 
D may be the better of the two since it is the most 
parsimonious, requiring fewer directional paths to achieve 
the same fit and amount of explained variance in Relapse 
Frequency as Model B. In addition, the fact that only one 
path from level I to level II (from Personal Reasons to 
Self-Efficacy) was significant also suggests that these 
paths were unimportant to the model . 
Finally, Model E, which tested the importance o f the 
Self-Efficacy construct as a mediator in the prediction of 
relapse frequency, provided the worst fit of all the Relapse 
Prevention models. Though the x2 was only s lightly higher 
and the CFI on ly slightly lower than those found in Model C, 
the RMSR was quite high at .10, indicating a good degree of 
model misspecification. A chi-square difference test between 
Models Band E was significant suggesting that Self-Efficacy 
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was an important component in the prediction of relapse 
frequency, but its role was as a direct predictor, not a 
mediator. In a ddition , Model E accounted for 44% of the 
variance in Relapse Frequency, 5% less than Model B. 
In summary , it would appear that Self-Efficacy is not 
likely to be a mediator between reasons for relapse, 
decisional balance, and relapse frequency wi t hin the models 
tested in the current study. Furthermore, a model 
hypothesizing only direct paths from the five Relapse 
Prevention predictors to Relapse Frequency, appeared to be 
the best model in terms of model fit and parsimony. Although 
not seemingly a mediator, exercise Self-Efficacy~ play a 
significant role in the prediction of relapse frequency. Of 
the five Relapse Prevention predictor constructs, only 
Situational Reasons and Self-Efficacy were significantly 
related to frequency of relapse from exercise . These two 
constructs alone accounted for 49% of the variance in 
relapse frequency. 
Transtheoretical Model 
Fit indices for the Transtheoretical Model CFA and the 
four structural models predicting relapse frequency are 
presented in Table 3. As is shown in Table 3, the pattern o f 
results for the Transtheoretical Model were similar to those 
found for the Relapse Prevention structural models wi th the 
exception that overall fit · for each of the five models was 
slightly lower, though still satisfactory. 
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Insert Table 3 about here 
The Transtheoretical Model CFA indicated a relatively 
good fit of the measurement model to the data. Individua l t-
tests for the parameter estimates revealed that all factor 
loadings were significant at p<.05. Table 4 shows the 
standardized factor structure for the Transtheoretical 
measurement model. Intercorrelations among the five factors 
were significant, and ranged from .21 between Pros and Self -
Efficacy to . 49 between Self-Liberation and Self-Efficacy . 
Insert Table 4 about here 
Model B, where both direct paths from level I to level 
III and indirect paths through the mediator were specified, 
also showed a satisfactory fit of the model t o the data. Of 
the four regression paths from level I to level II (Self-
Efficacy ) only two were significant. The path coefficients 
representing the two processes of change, Consci ousness 
Raising and Self-Liberation, were significantly related to 
Self - Efficacy (P = .18 and . 40, respectively ) . Significant 
direct paths to Relapse Frequency were found for Pros 
(P = .23 ) , Consciousness Raising (P = - .16 ) , Self-Liberation 
(P = -.28) , and Self-Efficacy (P = -. 39 ) . All 
intercorrelations among the four level I independent 
constructs were significant, and ranged from .23 between 
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Consciousness Raising and Pros to .48 between Self-
Liberation and Pros. The proportion of variance explained in 
Relapse Frequency by this model was 39%. 
Note that the relationship between Pros and Relapse 
Frequency was positive, and not negative as was expected. 
This may be indicative of the presence of a suppression 
effect. A suppression effect can occur when a predictor 
variable that is relatively uncorrelated with the outcome 
variable suppresses, through its correlation with other 
predictors, a portion of the variance in the other 
predictors that is unrelated to the outcome variable (Cohen 
& Cohen, 1975; Tabachnick & Fidell , 1989). Classic 
indicators of the presence of suppression include the case 
where a regression coefficient is substantially larger than 
the zero order correlation between that predictor and an 
outcome, or when the sign of a standardized regression 
coefficient for a predictor is opposite to the predictor ' s 
zero order correlation with an outcome variable. In this 
study, the zero order correlation between Pros and Relapse 
Frequency was r =-.03 , but the standardized regression 
coefficient was P = .23. In addition, the zero order 
correlation between Cons and Relapse Frequency was r =.16, 
but its -standardized regression coefficient in the 
structural model was only P = -.01 . The correlation between 
Pros and Cons constructs was r= -. 27. Thus, the inflated 
value and opposite sign for Pros, the deflated, negative 
regression coefficient for Cons, and the presence of a 
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correlation between the two indicates a probable suppression 
effect occurring between these two constructs . It would 
appear that Pros, which was relatively uncorrelated with 
Relapse Frequency, "removed" the portion of variance 
associated with it and the Cons of exercise, thus inflating 
it's own relationship with Relapse Frequency while reducing 
the relationship between Cons and Relapse Frequency in the 
structural model. This effect was found throughout Models B 
to E representing the Transtheoretical Model. 
Similar to Relapse Prevention results, Model C fit 
indices indicated a worse fit . In this model, no direct 
paths from level I to level III were specified. The 
relationship between the four level I predictors and relapse 
frequency was hypothesized only to occur through the Self-
Efficacy mediating variable. Overall fit indices revealed a 
high x2 relative to degrees of freedom, a relatively low 
CFI, and a relatively high RMSR. In addition, Model C 
accounted for a smaller proportion of variance in Relapse 
Frequency (R2 = .34 ) than Model B . This suggests that, 
similar to Relapse Prevention Model results, Self-Efficacy 
does not play a mediational role in the prediction of 
Relapse Frequency using concepts from the Transtheoretical 
Model. 
Model D, hypothesizing only direct paths from all five 
predictor constructs and covariances among all five 
predictors, provided an identical fit to that obtained in 
Model B. Similar to Model B, significant negative paths to 
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Relapse Frequency were found for Self-Efficacy (~ = -.39 ) ; 
Consciousness Raising (~ = -.16 ) ; and Self-Liberation 
(~ = - . 28 ) . In addition, a significant positive path 
coefficient for the relationship between Pros of exercise 
and Relapse frequency was found (~ = .23 ) , once again 
indicating the presence of a suppression effect. As with 
Model B, Model D accounted for 39% of the variance in 
Relapse Frequency. The fact that Models Band Dare 
equivalent provides further evidence that Self-Efficacy d o e s 
not play a mediational role in this study's Transtheoretical 
Model prediction of relapse frequency. 
Finally, Model E, which tested the importance of the 
Self - Efficacy construct as a mediator in the prediction of 
relapse frequency, provided the worst fit of all the 
Transtheoretical structural models. It possessed the highest 
x2 and lowest CFI value of the five models. In addition, the 
RMSR was extremely high at . 09, indicating a good degree of 
model misspecification. A chi-square difference test between 
Models Band E was significant suggesting that Self-Efficacy 
was an important component in the predi c ti on of relapse 
fr e quency, but its role was as a direct predictor, not a 
mediator. In addition, Model E accounted for 32% of the 
variance .in Relapse Frequenc y , _which was lower than all the 
o ther structural models and 7% less than Model B. 
It would appear from Models B through E, then, that 
Self - Efficacy is not likely to be a mediator between the 
concepts of the Transtheoretical Model ( i.e., pr o s, c o ns, 
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consciousness raising, and self-liberation) and relapse 
frequency within the models tested in the current study. 
Furthermore, similar to the Relapse Prevention model, a 
model hypothesizing only direct paths from the five 
Transtheoretical predictor constructs to Relapse Frequency, 
appeared to be the best model in terms of model fit and 
parsimony. As with the Relapse Prevention Model, exercise 
Self-Efficacy does play a significant role in the prediction 
of relapse frequency. Of the five Transtheoretical Model 
predictor constructs, only cons of exercise was not 
significantly related to frequency of relapse from exercise. 
The other three predictors - pros, consciousness raising, 
and self-liberation, were significantly related to relapse 
frequency, however, the relationship between pros and 
relapse frequency was not in the anticipated direction, 
indicating a probable suppression effect. 
Physical Self-Perceptions 
Fit indices for the Physical Self-Perceptions CFA and 
the four structural models predicting relapse frequency are 
presented in Table 5. Once again, the pattern of overall fit 
indices for the models was similar to that found for the 
structural models examining the relationship of concepts 
from both the Relapse Prevention . Model and the 
Transtheoretical Model to frequency of relapse from 
exercise. The only difference was that fit indices for all 
the Physical Self-Perception models revealed a slightly 
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better overall fit than any of the models assessing concepts 
from the other two theories. 
Insert Table 5 about here 
The Physical Self - Perceptions CFA indicated a good fit 
of the measurement model to the data. Individual t-tests for 
the parameter estimates revealed that all factor loadings 
were significant at p<.05. Table 6 shows the standardized 
factor structure for the Physical Self-Perceptions 
measurement model . Intercorrelations among the five factors 
were significant , and ranged from . 29 between Self-Efficacy 
and Body Attractiveness to -.76 between Strength and Doubt. 
Insert Table 6 about here 
Model B, where both direct paths from level I to level 
III and indirect paths through the mediator were specified, 
also showed a good fit of the model to the data . None of the 
four regression paths from level I to level II (Self-
Efficacy) were significant . However, significant direct 
paths to Relapse Frequency were found for Doubt and Self-
Efficacy (P = .37 and -.36, respectively). All 
intercorrelations among the four level I independent 
constructs were significant and ranged from . 49 between Body 
Attractiveness and Sports Competence to -.75 between Body 
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Attractiveness and Doubt. The proportion of variance in 
Relapse Frequency explained by this model was 31%. 
Fit indices for Model C indicated a worse fit, but the 
difference was not as dramatic as that f ound for Model C in 
both the Relapse Prevention and Transtheoretical Model 
analyses . In this model , no direct paths from level I to 
level III were specified . The relationship between the four 
level I predictors and relapse frequency was hypothesized 
only to occur through the Self-Efficacy mediating variable. 
Overall fit indices revealed a fairly high x2 relative to 
degrees of freedom, but a good CFI and a relatively low 
RMSR. This seems to indicate that even though fit was lower 
in Model C, it was not unreasonable. However, Model C 
accounted f or the smallest proportion of variance in Relapse 
Frequency (R2 = .26) than either Model B or Model Din which 
hypothesized direct relationships to Relapse Frequency were 
included. This suggests that Self-Efficacy also does not 
play a mediational role in the prediction of Relapse 
Frequency using Physical Self-Perceptions. 
Model D, hypothesizing only direct paths from all five 
predictor constructs and cova riances among all five 
predictors, provided an identical fit to that obtained in 
Model B. Similar to Model _B, significant path coefficients 
were found between Doubt and Relapse Frequency (~ = .3 7) and 
between Self-Efficacy and Relapse Frequency (~ = -.36). As 
with Model B, Model D accounted for 31% of the variance in 
Relapse Frequency . The fact that Models Band Dare 
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equivalent also provides evidence that Self-Efficacy does 
not play a mediational role in this study's Physical Self-
Perceptions prediction of relapse frequency. For the same 
reasons proposed for the Relapse Prevention and 
Transtheoretical models (e.g ., overall fit and parsimony ) , 
Model D was identified to be the best structural model of 
the four in this study. 
Finally, Model E, which tested the importance of the 
Self -Effi cacy construct as a mediator in the prediction of 
Relapse Frequency, provided the worst fit of all the 
Physical Self-Perception models. Although the x2 and CFI 
values indicated only slightly worse fit than those found in 
Model C, the RMSR was high at .08, indicating some degree of 
model misspecification. A chi-square difference test between 
Models Band E was significant suggesting that Self-Efficacy 
was an important component in the prediction of relapse 
frequency, but its role was as a direct predictor, not a 
mediator. In addition, Model E accounted for only 26% of the 
variance in Relapse Frequency, 5% less than Model B. 
Discussion 
In this study, concepts from three models of health 
behavior the Relapse Prevention Model, the Transtheoretical 
Model, and Physical Self-Perceptions from a hierarchical 
model of self-esteem (Fox & Corbin, 1989), were examined for 
their contribution to frequency of relapse from exercise . In 
addition, several structural equation models of concepts 
within each theory were tested to assess the r o le of 
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exercise - specific self-efficacy in the prediction of relapse 
frequency within each theory . From these anal yses, several 
predictors of frequency of relapse from exercise, 
representing concepts from each of the three theoretical 
models, were identified . 
Across all three theories, the model that was best in 
terms of model fit and parsimony seemed to represent the 
relationship between the predictors and relapse frequency as 
one in which there were no mediational paths. Self-efficacy 
was important to the predicti on of relapse frequency in all 
of the models but not as a mediator between other predictors 
and relapse frequency. An examination of overall fit 
revealed that the models representing each of the theories 
did not differ much from each other. The Transtheoretical 
structural models provided a slightly lower fit, whereas the 
Physical Self-Perceptions structural models provided a 
slightly higher fit . Low internal consistency for Pros and 
Cons and the likely presence of a suppression effect may 
have contributed to the reduced fit of the Transt heoretical 
structural models. 
In terms of the proportion of explained variance in 
relapse frequency, concepts from the Relapse Prevention 
Model appeared superior to the concepts from the other two 
theoretical models in this study. Relapse Prevention 
constructs explained 49% of the variance in relapse 
frequency, compared to 39% for the Transtheoretical Model, 
and 31% for the Physical Self-Perceptions model. Once again, 
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though, these results must be interpreted cautiously since 
the models that were tested were only partially 
representative of the full theoretical models. 
Consistent with evidence gathered by Marlatt & Gordon 
(e.g . , 1980, 1985 ) in predicting relapse in the addictions, 
a greater number of situational reasons, representing high-
risk situations that may result in relapse, and lower self-
efficacy were related to frequency of relapse from exercise. 
Predictors of relapse frequency from the Transtheoretical 
Model included lower self-efficacy, less use of 
consciousness raising, a cognitive strategy which involves 
efforts to obtain information and feedback about exercise, 
and less use of self - liberation, a behavioral process where 
individuals make a commitment to exercise and believe in 
their ability to exercise regularly . Finally, within 
Physical Self-Perceptions , doubt about one's physical 
ability and lower self-efficacy were strong predictors of 
relapse frequency. Since Physical Self-Perceptions have 
never been applied to relapse before, it is interesting to 
note that neither self-perceptions of sports competence, 
strength, nor body attractiveness were predictive of relapse 
in this study . The significant relationship between doubt 
and relapse frequency may be due to . the more general nature 
of the construct. Though still specific to exercise, it may 
be more descriptive of what Ryckman, Robbins, Thornton, and 
Cantrell (1982 ) termed "physical self-presentation 
confidence". The doubt construct is not typically considered 
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a separate construct within the Physical Self-Perception 
Profile (Fox, 1990 ) , but it has been identified in previous 
research (Ryckman, et al., 1982; Sonstroem, Harlow, Gemma, & 
Osborne, 1991 ) . 
There are several different theoretical models that 
attempt to explain many health behaviors including exercise . 
However, these models are rarely pitted against each other 
to determine which may be better at predicting a certain 
health behavior, and more importantly, what factors within 
each theory contribute most to an understanding of the 
process of health behavior change. As a result, there is a 
strong need for research comparing such models (Weinstein, 
1993 ) . The present study has made a preliminary, yet 
important, step towards an understanding of the process of 
relapse from exercise by identifying predictors of relapse 
frequency through exploratory comparison of concepts from 
the Relapse Prevention Model, the Transthe oretical Model, 
and a hierarchical model of self-esteem (Fox & Corbin, 
1989 ) . In terms of explained variance, concepts from the 
Relapse Prevention Model appeared t o be superior, but this 
is n o t a conclusi on that can be drawn with full certainty. 
It could rightfully be argued that this was not a complete 
comparison of each model, that measurement of s ome 
constructs was not entirely consistent with particular 
theoretical models, or that varying internal consistency of 
the measures could have influenced the predictive ability of 
certain constructs. In any study, there may always be an 
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arguable reason why one model appears superior to another in 
its ability to predict a certain behavior. Perhaps then, as 
noted by Weinstein (1993), the most important question in a 
comparison of models is not which model is best, but what 
are the individual contributions of each model to an overall 
understanding of the process of health behavior change? In 
this study, factors from each of the three theoretical 
models were identified to be important predictors of relapse 
from exercise . Ea ch of these factors could potentially be 
drawn together, and expanded upon, to support an integrated 
model of relapse from exercise . 
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Tab l e 1 
Ei t IndiQes fQI: Re 1 a:1;2 s e E;reyent iQn StI:JJQtu;ral MQdels A tQ E 
MQdela x2 R2 
Model A 365.91 160 . 89 .050 0 
Model B 393.45 175 . 90 .0480 . 4 9 
Model C 464.39 179 .86 . 0567 .36 
Model D 393 . 45 175 . 90 . 0480 . 49 
Model E 459.73 17 9 . 87 . 0960 . 44 
X2 Difference Test 
MQdel Test .d.f Change in R2 
Models E- B 66 . 28 4 < . 0001 - . 05 
No te: x2 = maximum likeliho o d chi-sq uare ; df = degrees of 
freedom ; CFI = comparative fi t index; RMSR = r o ot mean 
square residua l. 
aMQdel A: CFA for measurement model; MQdel B: both direct 
and indirect paths estimated ; MQdel C: n o direct paths f rom 
level I to level I I I (re l apse frequency ) specified; MQdel D: 
No paths from level I to level II (self - efficacy) · specified 
and covariances among all five latent constructs; 
MQdel E: No paths from level I to leve l I I (self - efficacy ) 
specified a nd covariances among four level I latent 
c ons t ructs 
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Table 2. Standardized Factor Structure for the Relapse 
Prevention Measurement Model 
variable 
Personal Reasons 
Makes me feel stiff and sore 
No interest in exercising 
Exercise is hard work 
Exercise is not enjoyable 
Situational Reasons 
Not enough time 
Difficult to schedule time 
Facilities not co nvenient 
Not enough self-discipline 
Injury Reasons 
Injury 
Exercising is too painful 
Poor health 
End of sport season 
Decisional Balance 
Health 
Social Support 
Well - Being 
self-Efficacy 
( to exercise when ... ) 
Tired 
In a bad mood 
Not enough time 
On vacation 
It's raining or snowing 
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Factor 
Loading 
.78 
.79 
.82 
.82 
.78 
. 87 
.61 
.59 
.45 
.79 
.55 
.44 
.64 
. 39 
.79 
. 73 
. 62 
.64 
.59 
.57 
Error 
variance 
.63 
.61 
.57 
.58 
.62 
.49 
.7 9 
.81 
.89 
.62 
.83 
.90 
.77 
.92 
.61 
.69 
.78 
.77 
. 81 
.82 
Table 3 
Fit Indices for Transtheoretical Structural Models A to E 
Modela x2 R2 
Model A 355.94 160 .89 .0500 
Model B 429.94 175 .87 . 0509 .39 
Model C 456.21 179 .85 .0534 . 34 
Model D 467.77 175 .87 .0509 .39 
Model E 493.48 179 . 84 .0954 . 32 
X2 Difference Test 
Model Test Change in R2 
Models E-B 63.54 4 < .0001 -.07 
Note: x2 = maximum likelihood chi-square; df = degrees of 
freedom; CFI = comparative fit index; RMSR = root mean 
square residual. 
aModel A: CFA for measurement model; Model B: both direct 
and indirect paths estimated; Model C: n o dire c t paths from 
level I to level III (relapse frequency) specified; Model D: 
No paths from level I to level II (self-efficacy ) specified 
and covariances among all five latent constructs; 
Model E: No paths from level I to level II (self-efficacy ) 
specified and covariances among four level I latent 
constructs 
158 
Table 4. Standardized Factor Structure for the 
Transtheoretical Measurement Model 
variable 
I would be healthier 
Others would respect me more 
I would feel better about myself 
Soreness and discomfort 
Less time for family & friends 
Waste of time 
Consciousness Raising 
Factor 
Loading 
.50 
.35 
. 91 
.59 
. 46 
.64 
Recall info on benefits . 49 
Think about information .67 
Try to learn more .86 
Look for exercise-related info .84 
self-Liberation 
( I tell myself . .. ) 
I am able to keep exercising .88 
I can exercise regularly if I try .92 
I make commitments to exercise . 65 
Only I am responsible .54 
self-Efficacy 
(to exercise when ... ) 
Tired 
In a bad mood 
Not enough time 
On vacation 
It's raining or snowing 
Temptations to skip exercise 
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. 70 
.62 
.63 
.58 
.61 
- . 64 
Error 
variance 
.87 
.94 
. 42 
.81 
.89 
. 77 
.87 
. 75 
. 51 
.55 
.48 
.39 
.76 
. 84 
.71 
.78 
.78 
. 81 
. 80 
.77 
Table 5 
Fit Indices for Physical Self-Perceptions structural 
Models A - E 
Modela x2 .d.f 
Model A 350.14 160 .93 .0420 
Model B 382.19 175 .92 . 0410 
Model C 402.41 179 .92 .0473 
Model D 382.18 175 .92 . 0 415 
Model E 418.35 179 .91 .0806 
X2 Difference Test 
R2 
.31 
.26 
.31 
.26 
Model Test Change in R2 
Models E-B 36 . 16 4 < . 0001 -.05 
Note: x2 = maximum likelihood chi-square; df = degrees of 
freedom; CFI = comparative fit index; RMSR = root mean 
square residual. 
aModel A: CFA for measurement model; Model B: both direct 
and indirect paths estimated; Model C: no direct paths from 
level I to level III (relapse frequency) specified; Model D: 
No paths from level I to level II (self-efficacy) specified 
and covariances among all five latent constructs; 
Model E: No paths from level I to level II (self-efficacy ) 
specified and covariances among four level I latent 
constructs 
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Table 6. Standardized Factor Structure for the Physical 
Self-Percep t ions Measurement Model 
variable 
Sports competence 
Good at sports 
Confidence in sp o rts ability 
Able & quick to learn sports 
First to join in sports 
Doubt 
Factor 
Loading 
.63 
. 82 
.82 
. 74 
Low level of stamina / f itness .58 
Not good at sports . 78 
No confidence in strength / ability . 82 
Unc omf ortable in exercise settings .77 
strength 
Pride in strength & condition 
Physically stronger than others 
Stronger mus c les than others 
Confidence in strength 
Body Attractiveness 
. 82 
. 7 0 
. 69 
. 68 
Satisfaction with physical side .84 
Admired f o r attractive physique . 82 
Have & maintain attracti v e body . 77 
Confidence in well-toned physique .88 
Self -Efficacy 
(to exer c ise when ... ) 
Tired 
In a bad mood 
Not e nough t ime 
On vacation 
1 6 1 
. 74 
. 55 
. 65 
.65 
Err o r 
Variance 
.78 
.57 
.5 7 
.67 
. 82 
.62 
. 57 
.64 
. 58 
. 72 
. 73 
. 74 
. 54 
.58 
.64 
. 47 
.66 
. 84 
. 76 
.76 
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PART V . AN INTEGRATED MODEL OF RELAPSE FROM EXERCISE 
In Part IV of the larger study, several important 
predictors of relapse from exercise, representing concepts 
drawn from the Relapse Prevention Model, the 
Transtheoretical Model, and Physical Self-Perceptions, were 
identified through structural equation modeling. Significant 
contributions from Relapse Prevention Model concepts 
included situational reasons for relapse, representing high -
risk situations, and self-efficacy. Pros associated with 
exercise, self-efficacy, and the two behavioral change 
processes of consciousness raising and self-liberation were 
significant Transtheoretical Model predictors of relapse 
frequency. Finally, doubt about one's physical abilities, a 
concept representing Physical Self-Perceptions, and self-
efficacy, were significantly related to relapse from 
exercise. 
Despite the important contributions these models make 
toward an understanding of relapse from exercise, they are 
somewhat limited in their consideration of other predictors 
of relapse from exercise that have been identified within 
the larger study. For instance, factors that have been found 
to distinguish among types of exercise relapsers, such as 
psychosocial attitudes and affect, have been largely ignored 
within the three theories. In Part III of the larger study, 
psychosocial attitudes, particularly demoralization about 
one's exercise situation, were found to vary a great deal 
across types of exercise relapsers. Frequent relapsers, and 
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current non-exercisers appeared to have higher levels of 
demoralization and powerlessness, and lower leve ls of 
positive affect than occasional relapsers or maintainers. 
Since very little is known about relapse from exercise, and 
since none of these models were developed spec ifically to 
address relapse from exercise, they may need to be modified 
or expanded when applied to relapse from exercise (e .g . , 
Knapp, 1988). For this reason, evaluation of the ability of 
constructs such as demoralization, powerlessness, and 
affect, and their subsequent inclusion in a model of relapse 
from exercise, can make an important contribut i o n to a 
further understanding of the process of relapse from 
exercise. 
In addition, social support, which was not addressed 
within the structural equation models comparing the three 
theories in Part IV, was found to distinguish between types 
of relapsers in the cluster analyses (s ee Part III). Both 
the Relapse Prevention Model and the Transtheoretical Model 
consider the importance of social support to health behavior 
change to some degree. In the Relapse Prevention Model, 
enlistment of social support is recommended to make the 
process of acquiring and maintaining a health behavior 
easier for the individual (Marlatt & Gordon, 1980, 1985). 
Social support is represented as a behavioral strategy 
(Hel ping Relationships) within the Transtheoretical Model. 
Thus, similar to the Relapse Prevention Model, social 
support is believed to be important in successfully 
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acquiring and maintaining exercise (Marcus, Rossi, Selby, 
Niaura, & Abrams, 1992) within the Transtheoretical Model. 
The purpose of this paper is to draw on findings from 
previous sections of this comprehensive study of relapse 
from exercise, and to expand these findings through the 
identification of other factors that may be influential in 
the process of relapse from exercise. More specifically, the 
relationship between relapse frequency and psychosocial 
attitudes such as demoralization and powerless; affect; and 
social support will be examined within a structural modeling 
framework. As mentioned previously, these constructs have 
been found to differentiate among types of relapsers in 
previous research (see Part III), and were not examined 
within the structural models assessing predictors from the 
Relapse Prevention Model, the Transtheoretical Model, and 
Physical Self-Perceptions. It was hypothesized that negative 
psychosocial attitudes and lack of social support would be 
related to greater frequency of relapse from exercise. 
Furthermore, a structural equation model, conducted in 
stepwise fashion, that combines significant predictors drawn 
from Part IV results (i.e., situational reasons for relapse, 
self-efficacy, pros associated with exercise, consciousness 
raising, self-liberation, and doubt), along with significant 
predictors identified in structural models representing 
negative psychosocial attitudes and social support, can 
provide an initial exploration of, and support for, 
relationships within a proposed integrated model of relapse 
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from exercise. In addition, information can be obtained from 
this analysis regarding which predictors remain significant 
when all are analyzed simultaneously, and whether all 
predictors combined explain more of the variance in relapse 
frequency than each of the five structural models alone . It 
was hypothesized that there would be fewer significant paths 
in the combined structural model since some overlap among 
constructs may exist . It was also hypothesized that the 
combined model would explain a greater proportion of 
variance in relapse frequency despite the possibility of 
fewer significant directional paths. 
It is important to note, however, that this final model 
must be viewed as exploratory since the constructs to be 
analyzed have already been examined in individual structural 
models within the same sample. Replication in an independent 
sample would be necessary to draw more definitive 
conclusions from obtained results. 
Methods 
Participants 
The sample consisted of 260 students at the University 
of Rhode Island and 10 members from a local fitness club 
(total N=270). Students at the university were recruited 
from several departments across campus including psychology, 
business, engineering, math, music, and physical education 
departments . The additional 10 participants, recruited from 
a local fitness center, voluntarily filled in the survey at 
home and returned it to the fitness center. 
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Since the 10 fitness center participants were from a 
population that may have differed from the college students, 
individual t-tests were conducted on those 10 participants 
and a computer-generated random selection of 13 college 
participants students on several demographic variables and 
the variables to be used in this study. The random sample of 
college participants was generated to ensure approximately 
equal cell sizes for statistical comparison. Individual t-
tests revealed significant differences at p<.01 between 
groups on only four variables. Fitness center participants 
were significantly older than the college participants 
(t ( l2) = -2.97 , p=.01; mean age= 31 years, and 21.8 years, 
respectively). Fitness center participants also reported 
beginning exercising regu larly at a later age than college 
students (t(20) = -3.53, p=.002; mean= 4 . 00: between ages 
16-20, and mean= 2.23: around or before age 10, 
respectively). Finally, compared to college participants, 
fitness center participants reported lower tempta tions to 
skip exercise in certain situations (t (21) = 2.94, p=.008; 
mean= 2.10 and 2.83 , respectively ) , and higher use of 
counter conditioning (t(l9) = -3.11, p=.006; mean= 4.28 and 
3.08, respectively). Since these were the only variables 
that the two groups significantly varied on , and differences 
were not expected to appreciably affect analyses, the 10 
fitness center participants were combined with the 260 
college students for all subsequent analyses. 
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The combined sample (N = 270) is characterized as 
largely Caucasian (91%) and Catholic (62%) with a mean age 
of 22 years. Women comprise 64% of the sample. Most (77 %) 
are non-smokers and over half exercise regular ly (58.5% ) . 
Almost half (48.5%) of the participants belong to some kind 
of gym, health club, or fitness center, and 58.1% report 
beginning exercising regularly between ages 1 0 and 20. 
Participants exe rcise an average of 3 days per week for 46 
minutes each day . 
A total of six participants were excluded from the 
analyses due to inconsistent responses on the relapse 
frequen cy and reasons for relapse va riables . These 
participants indicated that they did not exercise regularly 
at all in the past six months, but then consistently 
responded that they did not stop exercising regularly in the 
past six months on the reasons for relapse variables. The 
total number on which the analyses were conducted, then, was 
N=264. 
Procedure 
College participants were recruited from various 
departments across campus including psychology, business, 
engineering, math, music, and physical education 
departments. Students from different departments were asked 
to participate to obtain a more representative sample of the 
college population. In addition, approximately 1 00 
psychology department students completed the anonymous self-
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report survey at a pre-determined time. All participants 
were assured anonymity . 
With the instructor's permission, voluntary 
participation of students in other departments was requested 
at the beginning of each class period. Surveys were 
distributed to students during class, and were completed at 
home. These students were instructed to bring the completed 
surveys with them to class where they were collected . In 
addition, each survey was distributed in a manila envelope 
with the researcher's campus address so that students also 
had the option of returning the surveys through the campus 
mailing system. Most students received course credit for 
their participation. 
Fitness center participants picked-up the survey at the 
fitness center, completed it at home, and returned it to the 
center to be collected . They were also assured anonymity, 
and did not receive any compensation for completing the 
survey. 
Measures 
Demoralization about one's exercise situation is a 
composite score adapted from the average of 12 items from 
Harlow ' s (1990) Demoralization Scale, but made specific to 
exercise for this study. It consists of two subscales of six 
items each which measure components of distress and 
subjective competence related to exercise. The distress 
subscale, consisting of items such as ''I often fail to meet 
my own expectations regarding exercise" was found to have 
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acceptable internal consistency (a= .77). The subjective 
competence subscale including items such as "when faced with 
a dilemma about exercising, I usually know what to do", was 
found to have good internal consistency (a= .84). 
Powerlessness is an average score of five items derived 
from a three-item Perceived Loss of Control scale developed 
by Newcomb and Harlow (1986). For this study, all items were 
adapted to be specific to exercise. Participants were asked 
to rate their degree of agreement to items including " I feel 
I am not in control of my exercise life" and "I feel stuck 
where I am with my exercise situation". Coefficient a for 
the five-item scale was calculated at .70 . 
The measure of Positive Affect consisted of four 
composite scores of two items each, formed from the 10-item 
general positive affect subscale of the Positive and 
Negative Affect Schedule (PANAS: Watson, Clark, & Tellegen, 
1988 ) . The four measures represented enthusiastic (three 
items), alert (2 items), active (three items) and strong (2 
items) affective states. Coefficient a for the 10 - item 
subscale was . 90 . 
The measure of Negative Affect consisted of four 
composite scores of two items each, formed from the 10-item 
general negative affect subscale of the Positive and 
Negative Affect Schedule (PANAS: Watson, Clark, & Tellegen, 
1988). The four measures represented nervous (three items), 
guilt (2 items ) , afraid (three items) and upset (2 items ) 
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affective states. Coefficient a for the 10-item subscale 
was .86. 
Peer Support consisted of two composite scores from a 
5-item peer support subscale adapted from the Sallis, 
Grossman, et al. (1987) Social Support for Exercise scale. 
The first composite score consisted of an average o f three 
items assessing Active Peer Support (e.g., ""exercised with 
me"). The second composite score was an average of two items 
measuring Indirect Peer Support (e.g., "gave me 
encouragement to stick with my exercise program" ) 
Coefficient a for the 5-item Peer Support subscale was .91. 
In addition, a single item, created for use in this study, 
that asked participants to indicate how many of their 
friends are involved in regular exercise, was used as a 
measure of Peer Support. 
Family Support consisted of two subscales adapted from 
the Sallis, Grossman, et al . (198 7 ) Social Support for 
Exercise scale. One was the average of seven items measuring 
Active Family Support (e .g., "exercised with me") , and the 
second was the average of five items assessing Indirect 
Family Support (e.g., "ga ve me encouragement to stick with 
my exercise program") . Coefficient a for the Active and 
Indirect Family Support subscales was . 91 and . 86 , 
respectively. In additio n, a single item, created for use in 
this study, that asked participants to indicate how many of 
their family member s are involved in regular exercise, was 
used as a measure of Family Support. 
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Social Pressure is a two measure extension of the 
Social Support for Exercise scale, added for use in this 
study, that asks how often in the past six months has a 
friend or family member disco u raged the participant from 
exercising, or made fun of the participant for exercising. 
Each measure consisted of the average of two items . 
Coefficient a for Peer Pressure and Fami l y Pressu r e was .55 
and . 66, respectively. 
Analyses 
In the first step, two confirmatory factor analyses 
(CFA) were conducted to assess the fit of the measurement 
models for the latent intrapersonal and social support 
constructs, respectively . Second, two structural equation 
models assessing the relationship between 1 ) exercise 
relapse frequency and intrapersonal predictors; and 2 ) 
exerc i se relapse frequency and social support were 
conducted. The proposed models are shown in Figures 1 and 2. 
All analyses were conducted on the full sample of 264 
participants using maximum likelihood estimation in the EQS 
computer program (Bentler, 1989 ) . 
Insert Figures 1 and 2 about here 
The first model consisted of three latent predictors 
representing Negative Psychosocial Attitudes (Demoralization 
and Powerlessness), Positive Affect, and Negative Affect, 
and a single measured Relapse Frequency outcome variable . 
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The second model assessed the relationship between three 
social support latent predict o rs (Pee r Supp o rt, Family 
Support, and Social Pressure ) and the single measured 
Relapse Frequency outcome variable. 
Finally , an exploratory structural model, combining all 
significant l atent predictors from the Relapse Prevention, 
Transtheoretical, Physical Self-Percept i ons , Psychosocial, 
and Social Support structural models, was conducted . The 
purpose of this model was to identify the most important 
predictors, and the proportion of explained variance in 
relapse frequency, when all significant predict o rs were 
analyzed simultaneously. 
Models were evaluated in terms of degree of overall 
fit, examination of model parameters, and by the proportion 
of variance in relapse frequency accounted for by the 
predictor constructs. Indices that were used to assess 
overall model fit included the chi-square (X2 ) , which should 
be low relative to degrees of freedom ; the comparative fit 
index (CFI: Bentler, 1990 ) which ranges from 0 - 1 with values 
closer to one indicating good fit ; and the root mean square 
residual (RMSR) which is a measure of deviation between a 
model and the data where values close to zero are preferred. 
Results 
Intrapersonal Predictors 
A CFA of the intrapersonal measurement model revealed a 
good fit of the model to the data (X2 (32 ) = 87 . 99 ; CFI = 
. 96; RMSR = .0394 ) . All parameter estimates were significant 
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at p<.05, and loadings for most measured variables on their 
respective constructs were qu i te high. Factor loadings and 
error variances for the measured variables are reported in 
Table 1. 
Insert Table 1 about here 
Intercorrelations among the latent predictors were 
significant, and ranged from -.24 between Positive and 
Negative Affect to -.57 between Negative Psychosocial 
Attitudes and Positive Affect. 
Results of the structural equation model assessing the 
relationship between the intrapersonal predictors and 
relapse frequency also indicated good model fit ((X 2 (39) 
104.90; CFI = .95; RMSR = . 0400). As with the CFA, all 
factor loadings and factor intercorrelations were 
significant. Of the three predictors (Negative Psychosocial 
Attitudes, Positive Affect, and Negative Affect), only 
Negative Psychosocial Attitudes was significantly related to 
Relapse Frequency (~ = .60). However, the model accounted 
for a substantial proportion of the variance in Relapse 
Frequency (R2 = .37). 
The nonsignificant relationship between Positive and 
Negative Affect and Relapse Frequency is not entirely 
surprising, given that past research has found little or no 
relationship between Negative Affect and actual exercise 
behavior, and that Positive Affect, though showing a 
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somewhat higher correlation with exercise behavior than 
Negative Affect (Watson, 1988 ) , was not significantly 
related to exercise behavior. Although the transient mood 
states that positive and negative affect represent do not 
appear to be related to overall exercise habits, they, 
particularly negative affect, may be related to temporary 
lapses in exercise behavior (e.g . , taking an unscheduled day 
off) . 
Social support 
Results from the CFA of the social support measurement 
model also revealed a relatively good fit of the mode l to 
the data (X2 (17) = 79.64; CFI = . 91; RMSR = .0324). All 
parameter estimates were significant at p<.05 , and l oadings 
for most measured variables on their respective constructs 
were qui t e high. Factor loadings and error var i ances for the 
measured variables are reported in Table 2. 
Insert Table 2 about here 
Intercorrelations among the latent predictors were 
significant, and ranged from .20 between Social Pressure and 
Peer Support, to . 53 between Peer Support and Family 
Support . It is interesting to note that the correlation 
between Peer Support and Social Pressure was positive. The 
same was found for t he correlation between Family Support 
and Social Pressure (r = .41) . I t may be that an 
individual ' s fami l y and peer group may consist of members 
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who both encourage, and at times discourage, t hat individual 
from exercising . In addition, even those who typically 
provide support for exercise may occasionally put pressure 
on an individual to skip exercise in favor of doing 
something else. This has also been supported in previous 
research identifying types of exercise relapsers where 
frequent relapsers reported high levels of both family 
support and family pressure ( see Part III). 
Overall fit indices f or the structural equation model 
assessing the relationship between the social support 
predictors and relapse frequency indicated good fit of the 
model to the data ((X 2 (22 ) = 88.75; CFI = . 91; RMSR = 
. 0324) . As wi th the CFA, all factor loadings and factor 
intercorrelations were significant. Of the three predictors 
(Peer Support , Family Support, and Social Pressure), only 
Peer Support was found to be significantly related to 
Relapse Frequency (~ = - . 32) . Though the proportion of 
variance in Relapse Frequency explained by Soc i al Support 
predictors was smaller than that found for predictors in 
previous models, it was still a fairly large effect size . 
(R2 = . 16). Although Family Support was no t significant in 
this sample , it is possible that it may be more inf l uential 
i n an older, or younger, population where family members may 
be more proximal, resulting in greater contact . Many college 
students live away from home, and as a result, family 
members may exert less of an influence on students ' daily 
activities. 
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Fro m the results of the tw o struc tu ral models, it wo u l d 
appear that feelings of demoralizati o n and p owerlessness 
about one's exercise situati on, which have largely been 
ignored in t heories of health behavior change, are strongly 
related to frequency of relapse from exercise . This is a l so 
consistent with previous research that has f ound 
significantly higher levels of demoralization and 
powerlessness in frequent relapsers than in those who 
reported no relapses or only an occasional relapse within a 
six month period (see Part III). In addition, peer support 
for exercise, in terms of both active participation and 
indirect encouragement, was identified as an important 
predictor . This is consistent with both the Relapse 
Prevention and Transtheoretical Model where social support 
is believed to play a less central, yet important, role in 
health behavior change by making the change process easier 
for the individual . (e.g., Marlatt & Gordon, 1980, 1985; 
Marcus, Selby, et al., 1992) 
Combined Prediction Model 
From the five structural models, a total of eight 
significant predictors of frequency of relapse from exercise 
were identified. They included: 1 ) Situati o nal Reasons; 
2 ) Self-Efficacy; 3 ) Pros; 4 ) Consciousness Raising; 
5 ) Self-Liberation; 6) Doubt; 7 ) Negative Psychosocial 
Functioning; and 8 ) Peer Support. Results of the structural 
model combining these eight latent variables to predict 
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frequency of relapse from exercise revealed an adequate fit 
of the model to the data (( X2 (399 ) = 859 . 24; CFI = .86; 
RMSR = .0 587 ) . All factor loadings and most factor 
intercorrelations were significant with the exception of 
correlations between Pros and Negative Psychosocial 
Attitudes, and between Pros and Situational Reasons . Of the 
eight predictors, only Negative Psychosocial Attitudes 
(P = .28), Situational Reasons (P = .40 ) , and Self-
Liberation (P = - .19) were found to be significantly related 
to Relapse Frequency in this model. However, the combined 
prediction model explained a substantial proportion of the 
variance in relapse frequency (58%). 
The reduced number of significant paths for the 
combined prediction model may be due in part to overlap 
among many of the constructs. For example, Doubt and Self -
Efficacy, which were significant predictors of relapse 
frequency in individual models, were no longer significant 
when analyzed with Negative Psychosocial Attitudes . An 
examination the correlations among these factors revealed 
that Self-Efficacy and Doubt were highly correlated with 
Negative Psychosocial Attitudes (r = -.62, and r = .63, 
respectively). 
A nonsignificant path from pros was not surprising in 
this study, and suggests that its significant relationship 
within the Transtheoretical structural models was due to a 
suppression effect, especially since its zero order 
correlation with Relapse Frequency was so low (r = -.03 ). In 
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addition, Peer Support was no longer significant when 
analyzed with predictors from the other structural models. 
Peer Support may be a weaker predictor when compared to 
predictors from other models since the Social Support model 
explained less variance in Relapse Frequency than the other 
prediction models . 
Finally, the nonsignificant path from Consciousness 
Raising to Relapse Frequency, may potentially explained by 
the differential use of the processes of change within 
different stages. Consciousness Raising, a cognitive-
experiential strategy, may be used to greater extent in 
earlier stages such as precontemplation, contemplation, and 
preparation, than in the later stages (e . g., action and 
maintenance). Prediction of frequency of relapse implies 
active involvement in exercise . For this reason, 
Consciousness Raising may be used to lesser extent, and may 
therefore have a weaker relationship to relapse frequency , 
especially when so many other predictors are included. 
An Integrated Model of Relapse from Exercise 
Summarizing across the five structural equation models 
predicting frequency of relapse f rom exercise (Relapse 
Prevention, Transtheoretical, Physical Self-Perceptions, 
Intrapersonal, and Social Support), eight important 
predictors of exercise relapse frequency were identified. 
They included : 1) Situational Reasons for relapse, 2) Pr os 
of exercise, 3) Consciousness Raising, 4) Self-Liberation, 
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5) Doubt about one's physical abilities, 6) Exercise Self-
Efficacy, 7) Psychosocial Attitudes, and 8) Peer Support. 
The results of these prediction models provide evidence 
for the validity of many of the relationships identified in 
an integrated model of relapse from exercise. A combined 
prediction model revealed significant relationships with 
relapse frequency for only three of these predictors, but 
results from this model must be interpreted with caution 
since it was clearly an exploratory analysis. The 
conclusions drawn from the combined model alone are not 
strong enough to warrant exclusion of the other five 
predictors from an integrated model of relapse from exercise 
described below, particularly since the proportion of 
variance in relapse frequency explained by all eight 
predictors combined was greater than that explained by any 
of the five individual models . In addition, the prediction 
models that were tested only examined a single phase of the 
relapse process, whereas relapse from exercise may be viewed 
as a complex phenomena involving many stages . Thus, 
different variables may be more influential at different 
stages. 
In Figure 3, a much more complex model is proposed to 
provide a more thorough description of the process of 
relapse from exercise. The proposed model is based, in part, 
on findings from the structural models pred ict in g relapse 
frequency, cluster analytic results, and a theoretical 
integration of the three models examined in the larger 
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study. This model also includes factors not found to be 
related to frequency of relapse from exercise in the five 
structural equation models. It is believed that, since the 
model proposes many stages in the relapse process, different 
factors may predict progressi on through different stages. 
For example, as noted above, even though negative affect was 
not significantly related to frequency of relapse fr om 
exercise, it be may hypothesized as increasing the 
likelihood of lapses which are defined by shorter breaks 
from exercise such as an occasional unplanned day off. 
Consciousness raising, used to a greater extent in earlier 
stages in the exercise process, is another example. In 
addition, many of the constructs not found to be related to 
relapse frequency in this study have been found to be 
important to the process change for many behaviors 
(including exercise) in other studies, and therefore are 
included within the model as potentially relevant to the 
process of relapse from exercise. 
Finally, results from the cluster analyses identifying 
types of exercise relapsers are used to provide preliminary 
support for hypothesized progression through the stages 
identified within the model. Within the proposed model, 
types of relapsers (i.e., maintainers, occasional relapsers, 
frequent relapsers, and current non-exercisers) may be 
thought of as different people at different stages within 
the model. Though not as ideal as a longitudinal design that 
would follow an individual's progression over time, these 
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types of relapsers provide some insight into the process of 
relapse from exercise, and thus provide some initial 
validation of the hypotheses proposed within the model. 
Insert Figure 3 about here 
Within this model, exercise behavior begins with 
acquisition of a regular program of exercise (free-living or 
supervised ) . This stage is referred to as the action stage 
within the Transtheoretical Model. Following the 
Transtheoretical Model, maintenance is achieved after 
exercising regularly for six months . Maintainers , as 
identified by cluster analysis, report greater pros than 
cons for exercise, make greater use of behavioral strategies 
to keep them exercising regularly, and report low levels of 
powerlessness and demoralization about their exercise 
situation. In addition, those who have reached maintenance 
report high levels of positive affect and self-efficacy, and 
have positive self-perceptions of their physical abilit ie s. 
However, at any time during action or maintenance , a 
high -r isk situation may arise that threatens one's ability 
to exercise. High-risk situations represent possible 
barriers to exercise that have been previously researched 
(e.g ., Amaral, 1985; Sallis & Hovell, 1 990; Sall i s, Hovell, 
et al., 1989; Sallis, Haskell et al . , 1986). Such high-risk 
situations may include lack of time, bad weather, injury, or 
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pressure from family or peers not to exercise. High-risk 
situations may also be intrapersonal. For example, 
individuals may identify a lack of motivation, or a belief 
that exercise is not enjoyable, or perceptions about not 
being a good athlete as reasons for relapsing from exercise. 
What constitutes a barrier to exercise is specific to the 
individual, meaning that a situation that one individual 
perceives as high - risk may not be perceived as such by 
another individual. 
The presence of a high-risk situation results in 
temptation to skip exercise, and elicits a coping response 
from the individual. As proposed by the Relapse Prevention 
Model, an effective coping response may result in increased 
self-efficacy for having dealt with the high-risk situation 
successfully which in turn may lead to continued maintenance 
or adherence to exercise . An effective coping response may 
result from successful use of both cognitive-experiential 
and behavioral processes to avoid a lapse in exercise 
behavior. However, if the individual is unable to cope 
effectively, a lapse may occur. Similar to the Relapse 
Prevention Model, the current integrated model defines a 
lapse as a single slip. In exercise, a lapse indicates a 
single slip from regular exercise (e.g., not exercising on a 
planned exercise day). If a high - risk situation occurs at 
the same time a person is experiencing a high level of 
negative affect (e . g., nervousness, irritability), the 
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likelihood of an ineffective coping response a n d subsequent 
lapse may increase. 
Consistent with t h e Relapse Prevention Model, a lapse 
may lead to feelings of guilt and personal attributi o ns f o r 
failure to exercise regularly . These feelings are referred 
to as the Abstinence Violation Effect (AVE) in the Relapse 
Prevent i on Model . Within the current model of relapse fro m 
exercise, i t is referred to as the Maintenance Violation 
Effect (MVE) since a lapse represents a slip from a behavior 
requiring maintenance rather than abstinence . The feelings 
associated with the MVE may result in lowered self - efficacy 
wh ich in turn may lead to relapse. An occasiona l relapse may 
not be problematic, and many exercisers may quickly return 
to a regular program of exercise. Evidence for the relative 
harmlessness of occasional relapse has been provided in 
previous research where those reporting relapsing 
occasionally for a week or more in a six month period did 
not differ significantly from maintainers on several 
behaviors and attitudes related to exercise adherence. 
Furthermore, occasional relapsers most o ften identified 
themselves as maintainers and provided mainly sit u ational 
reasons for their relapse (see Part III ) . Althoug h they may 
experience the MVE to some degree , and may exper i ence a 
lowering of self-efficacy related to the perceived inabili t y 
to exercise i n certain situations, this reduced self-
efficacy may be alleviated when the situation that keeps 
them from e x ercising changes. An example may be a college 
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student, who during final exam week, feels that there is not 
enough time to exercise, and subsequently does not exercise 
for the entire week. The student may fee l gui l ty for not 
exercising, and may feel some loss of confidence in the 
ability to exercise in this particular high-risk s i tuation, 
but these feelings may be likely to disappear when exam week 
is over. Thus, occasional, situational relapsers may feel 
more control over their ability to exercise than relapsers 
who attribute their relapse to some weakness within 
themselves . The potential for many individuals to move from 
relapse directly back into a regular program of exercise is 
ind i cated in Figure 5 by broken-line arrow from Relapse to 
Continued Maintenance/Adherence. 
Depending upon the strength of the MVE in terms of 
guilt and personal attribution for relapse, the extent of 
the reduction in the individual's self - confidence for 
maintaining a regular program of exercise, and feelings of 
demoralization, power l essness, and doubt about one's 
physical abilit i es, a complete collapse may occur. The 
breakdown of the exercise relapse process into three stages 
(lapse , relapse, and collapse) is a slight deviation from 
the two stages (lapse and relapse) origina lly proposed b y 
Marlatt & Gordon (1985) in the Relapse Prevention Model . The 
three distinctions were originally proposed by researchers 
in the area of obesity (Brownell, 1991). Relapse is 
characterized by engaging in an undesirable behavior f or a 
long er period of time (e . g., not exercising for a week), and 
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in collapse, an individual stops exercising completely with 
no intention of resuming a regular program of exercise in 
the immediate future. Having three stages may be better 
suited to behaviors such as dieting and exercise that 
require regular performance of behavior rather than 
abstinence. This may improve the ability to distinguish 
between those who simply "took a day off" and those who are 
in danger of quitting or who have quit exercising. 
The current model emphasizes the identification of 
relapsers and collapsers by the assessment of the stage of 
readiness to change that they have regressed to. Occasional 
relapsers, particularly those who attribute their relapse to 
their current situation, may immediately continue regular 
exercise, and are likely to identify themselves as being in 
action or maintenance. More frequent relapsers, on the other 
hand, may view their drop-out from exercise as temporary, 
but may make more personal attributions for their relapse 
(see Part III ) . Frequent relapsers may feel demoralized and 
powerless to change their exercise situation, and begin to 
doubt their physical abilities. However, they may be 
planning to begin exercising regularly again in the near 
future. According to the Transtheoretica l Model, this would 
put them in either the contemplation or preparation stage of 
readiness to change. 
Those who relapse often may be in danger of collapsing 
as frequent relapse leaves them more discouraged each time . 
This may be particularly true since frequent relapsers have 
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been found to differ very little from current non-exercisers 
on a number of behaviors and attitudes relevant to exercise . 
Current non-exercisers may be thought of as having collapsed 
within this model. This is further validated by the fact 
that those classified as current non-exercisers by cluster 
analysis report being relapsers rather than non-exercisers 
even though they had not exercised regular l y at all in the 
past six months. This is indicative of long-term, and 
potentially indefinite, relapse. Furthermore, frequent 
relapsers are very much like precontemplators in the sense 
that they have low self-efficacy, perceive numerous cons and 
very few benefits of exercise, and make very little use of 
the processes of change. In addition, they report high 
levels of powerlessness and demoralization relating to their 
ability to exercise, and also report a great deal of doubt 
in their physical abilities. Within this model, those who 
have collapsed may have dropped back to the precontemplation 
stage, and may have no intention of beginning an exercise 
program in the near future. Since not all who relapse or 
collapse may begin to progress toward action again, the 
arrows representing movement from precontemplation to action 
are marked by broken lines. 
In addition to other components of the Transtheoretical 
Model used to identify current stage of change (e.g. use of 
the processes, decisional balance, and self-efficacy), those 
in the preparation stage within this model may be 
differentiated from contemplators or precontemplators by 
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their level of intention to resume exercise. Those who 
relapse to preparation have high intention to resume 
exercise in the near future while contemplators intend to 
begin exercising again, but have not made a commitment to do 
so in the near future. As mentioned above, those who 
collapse into precontemplation have or little or no 
intention of resuming exercise. 
Implications of the Integrated Model for Intervention 
This model, by viewing relapse from exercise as a 
complex but predictable process, allows for intervention 
planning for different stages of the process. Interventions 
can be tailored to the individual needs of exercisers based 
upon their current level of readiness for change and what 
type of relapser they may be. Examples of possible 
intervention strategies may include identification of high-
risk situations and development of coping skills to avoid 
relapse for those who are in action or maintenance and 
motivational approaches such as motivational interviewing 
(DiClemente, 1991), increasing exercise self-efficacy 
(Sonstroem, 1988) and goal-setting (Rejeski, 1992 ) for those 
who become so discouraged by their inability to exercise 
regularly that they have returned to the precontemplation or 
contemplation stages. Other strategies for motivating 
individuals to begin and adhere to exercise are summarized 
by Brawley & Rodgers (1993). 
It may be argued that these interventions have already 
been employed to reduce the probability of relapse from 
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exercise with only modest success, but the difference, and 
major strength of this approach is the acknowledgment that 
individuals are at different stages in the exercise process . 
In general, global intervention approaches designed for 
individuals in the preparation and action stages have been 
used across all types of health behaviors (Prochaska, 1991; 
Prochaska, DiClemente, & Norcross, 1992). Therefore, 
mismatches between the individual's stage of change and the 
intervention approach likely contr i bute to the limited 
success of many interventions . The current model allows for 
the identification of current stage of change in relapsers, 
and thus, the proper customizing of interventions to the 
particular needs of those within each stage. The success of 
intervention programs for smoking cessat i on is evidence of 
the Transtheoretical Model's superior ab il ity to identify 
one's current location within the process of health behavior 
change, and, with the use of an expert computer system, to 
adjust interventions accord i ngly (Velicer et al., 1993) . 
Similar programs may be created for those attempting to 
adhere to a regular program of exercise. This contribution 
of the Transtheoretical Model takes the proposed integrated 
model of relapse from exercise a step beyond current models 
of exercise relapse. 
Discussion 
In this study, a model of relapse from exercise was 
proposed that integrates the major components of the Relapse 
Prevention Model, the Trantheoretical Model, and Physical 
1 9 1 
Self-Perceptions, in addition to intrapersonal psychosocial 
attitudes and social support. The current model captures the 
cyclical nature of exercise behavior change by noting 
movement from action to maintenance, relapse to earlier 
stages (precontemp lation, contemplation, preparation ) , and 
eventual progression again toward action and maintenance. In 
addition, preliminary evidence for the validity of some of 
the relationships proposed within this model was provided 
through an exploratory comparison, and elaboration, of 
several prediction models o f relapse from exercise. 
Future research might involve a more comprehensive 
evaluation of the model by including more constructs 
representing the respective theories. A full test of the 
integrated model employing a longitudinal design is also 
important to properly assess progression within the model, 
and to draw stronger conclusions about the validity of the 
model. 
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Table 1. Standardized Factor Structure for the Intrapersonal 
Measurement Model 
Variable 
Psychosocial Attitudes 
Demora l ization 
Powerlessness 
Positive Affect 
Enthusiastic 
Alert 
Active 
Strong 
Negative Affect 
Nervous 
Guilt 
Afraid 
Upset 
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Factor 
Loading 
.79 
.56 
.87 
.82 
. 87 
.80 
. 78 
.61 
. 84 
.70 
Error 
variance 
. 61 
. 83 
. 49 
. 58 
. 50 
.61 
.62 
. 80 
. 54 
.62 
Table 2. Standardized Factor Structure for the Social 
Support Measurement Model 
variable 
Peer support 
Active Peer Support 
Indirect Peer Support 
Number Friends Exercise 
Family support 
Active Family Support 
Indirect Family Support 
Number Family Members Exercise 
Social Pressure 
Peer Pressure 
Family Pressure 
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Factor 
Loading 
. 85 
. 87 
.5 3 
.78 
. 86 
.53 
. 65 
.65 
Error 
variance 
.53 
.50 
.85 
.63 
.51 
.85 
.76 
.76 
FIGURE 1. PROPOSED INTRAPERSONAL MODEL OF FREQUENCY OF 
RELAPSE FROM EXERCISE 
POSITIVE 
AFFECT 
AFFECT 
RELAPSE 
FREQUENCY 
FIGURE 2. PROPOSED SOCIAL SUPPORT MODEL OF FREQUENCY OF 
RELAPSE FROM EXERCISE 
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FAMILY 
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RELAPSE 
FREQUENCY 
Note : + = positive relationship; 
- = negative relationship 
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PART VI. GENERAL DISCUSSION 
This study has pr ovided a comprehensive assessment of 
relapse from exercise thr o ugh: 1) literature review, 2 ) 
development of a scale to measure reasons for relapse from 
exercise; 3) classification of types of exercise relapsers; 
4 ) identification of predictors of frequency of relapse from 
exercise; and 5 ) proposal of an integrated model of relapse 
from exercise. In this study, a wide variety of measures 
derived primarily from three major models of health behavior 
were examined. This provided a very rich and comprehensive 
assessment of relapse in exercise behavior . 
Though information on the frequency of relapse from 
regular exercise is available, and most researchers would 
agree that relapse is a serious problem, very l ittle 
research has been conducted that focuses on the relapse 
process itself. This study has taken a large step toward 
understanding this issue. It has provided a scale to measure 
specific reasons for relapse in individuals; it has 
identified types of exercise relapsers, and assessed 
differences among these types on several exercise - related 
behaviors and attitudes; it has tested the ability of 
concepts representing three preexisting theories of health 
behavior, to predict relapse from exe r cise; and it has 
elaborated on these models with an assessment of the 
relationship between intrapersonal characteristics, social 
support, and relapse frequency. 
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Perhaps the most important contribution of this study 
has been its drawing together of the findings from each of 
these parts of the larger study to provide preliminary 
evidence for an integrated model of relapse from exercise. 
Specific contributions to a beginning understanding of 
relapse made by each part of the larger study are summarized 
below . 
The lack of research specifically assessing relapse 
from exercise has resulted in a corresponding lack of 
measures to examine relapse. Since this study was designed 
to assess this particular facet of exercise behavior, a 
scale to measure actual reasons for relapse from exercise 
was developed . This scale differs from other scales 
assessing barriers to exercise in that it identifies 
specific, as opposed to hypothetical, reasons for relapse. 
Evaluation of psychometric properties indicated that the 
reasons given for relapsing can be grouped into three 
components encompassing situational, personal, and injury 
reasons for exercise. These components appear to be 
relatively distinct, but have a good deal of both 
statistical and conceptual overlap. This appears to have 
contributed to satisfactory, yet not especially good, factor 
structure fit. However, the scale showed excellent internal 
consistency, and evidence was provided for its validity. 
Major contributions of the development of this scale 
include establishment of a measure of specific reasons for 
relapse from exercise, as well as identification of three 
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major types of high risk situations. This allows for 
measurement of actual situations that put an individual at 
risk for relapse in testing an integrated model of relapse 
from exercise. Future research on this scale might involve 
inclusion of more items, particularly assessing injury 
reasons, to identify more comprehensive and independent 
subscales, and assessment of factor structure with a larger 
sample. In addition, evaluation of the scale's psychometri c 
properties in different age groups, within gender, and 
across a broader range of exercise levels is warranted to 
further validate this scale in several different 
populations. 
There has also been no attempt in the past to classify 
types of relapsers within a cluster-analytic framework in 
previous exercise research. This study identified four 
distinct types of relapsers representing maintainers , 
occasional relapsers, frequent relapsers, and current non -
exercisers . In addition, important differences between types 
of relapsers were observed. Few differences were identified 
between Maintainers and occasional exercisers, providing 
important evidence that an occasional relapse may not be 
problematic in maintaining a regular program of exercise. 
Furthermore, those who relapse occasionally identify 
themselves as being in maintenance, and thus, may not 
perceive an occasional week or two off within a six month 
period as relapse . Frequent relapsers, on the other hand, 
appear to be extremely demoralized and often feel powerless 
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to exercise regularly. Their self-efficacy is low, and they 
may be in danger of collapsing into long-term relapse . 
Interestingly, the group labeled current non - exercisers do 
not perceive themselves as sedentary. Instead, they report 
themselves as being in relapse even though they haven't 
exercised regularly at all within a six month period . 
However, they appear to be the most discouraged of the four 
types of relapsers, and may have collapsed after many 
unsuccessful attempts to exercise regularly. 
A major contribution of the identification of types of 
relapsers and the evaluation of their exercise-related 
behavior and attitudes is the preliminary information it 
provided about movement through the integrated model of 
relapse from exercise . For example, results from this study 
suggest direct movement from relapse back to continued 
maintenance/adherence for some. It has also led to the 
hypothesis that collapse may be most likely to occur after 
frequent relapse. Finally, it provided evidence for 
identifying those who may be most at risk for frequent 
relapse or collapse. 
It is important to state that these particular 
hypotheses, drawn from the cluster analysis about movement 
through the integrated model of relapse from exercise, have 
not been clearly tested within the current study. They are 
merely proposed ideas about how one may progress through the 
relapse process. Ideally, evaluation of movement through 
this process should be conducted within a longitudinal 
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framework. This would allow for tracking individual 
progression through the stages of relapse over time, as well 
as the effect of relapse on one's stage of readiness to 
exercise. Such a design would potentially allow researchers 
to draw stronger conclusions about this complex process. 
A more direct contribution of the cluster study is the 
information it provides about developing interventions that 
are tailored to an individual's needs. This study has shown 
that different types of relapsers may have different needs 
in maintaining regular exercise. As no t ed previously, a few 
different interventions may be designed t hat effectively 
meet the needs of particular types of relapsers . This may 
increase the efficacy of current interventions without 
resorting to more costly individual counseling. 
The four clusters identi f ied in this study were 
obtained in a sample consisting primarily of male and female 
college students . Therefore , caution is advised in 
generalizing to other populations . The current sample was 
young and appeared to be quite active in general . It is very 
poss i b l e that different types of relapsers may be identified 
in an older, potentially more sedentary, populations. In 
addition, possible gender differences may result in 
different cluster solutions for men and women. In addition, 
this study examined relapse from vigorous exercise . It may 
be that different types of relapsers exist for relapse from 
varying levels of exercis•e intensity . For this reason, 
future research should also include more moderate levels of 
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exercise to evaluate whether different types of relapsers 
exist for moderate exercise. 
The third study investigated the ability of concepts 
representing three models of health behavior to predict 
frequency of relapse from exercise. Concepts representing 
components of the Relapse Prevention Model (e . g., Marlatt & 
Gordon, 1985 ) , the Transtheoretical Model (e . g . , Prochaska & 
DiClemente , 1983 ) , and Physical Self-Perceptions from a 
hierarchical model of self - esteem (e.g. , Fox & Corbin, 
1989), were tested in a series of structural equation models 
for each theory. Results indicated a satisfactory fit for 
models representing each of the theories. Several predictors 
of frequency of relapse from exercise were identified, and 
all of the models accounted for a substantial proportion of 
the variance in relapse frequency, with the concepts from 
the Relapse Prevention Model explaining the most (49% ). A 
consistent finding across structural models was that 
exercise self - efficacy d i d not serve as a mediator between 
other predictors and relapse frequency. However, it was an 
important direct predictor of relapse frequency within each 
of the theoretical models. 
The comparison among models in this study must be 
considered exploratory since each structural model was only 
a partial test of each of the theories. In addition, 
reliability of the measures for each theoretical model 
varied which may have influenced predictive abi l ity across 
models. However, this study did provide strong eviden ce for 
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the existence of several proposed relationships within the 
integrated model of relapse from exercise. For example, 
relationships between relapse frequency and situational 
reasons for relaps e (representing high-risk situations), 
exercise self-efficacy, consciousness raising (a cognitive-
experiential strategy), self-liberation (a behavioral 
process), and doubt about one's physical abilities were 
identified. Future research that includes more comprehensive 
and reliable measures from each of the three theoretical 
models, and that tests these relationships within a 
longitudinal framework, may provide information about the 
unique contributions of each theoretical model, temporal 
ordering, and the presence of potential mediating 
relationships. 
Finally, the fourth study provided an elaboration of 
current theories of health behavior by testing the 
contribution of intrapersonal characteristics such as 
demoralization, powerlessness, and affect, as well as social 
support, to the prediction of frequency of relapse from 
exercise. Results revealed that, despite being largely 
ignored in current theoretical models of health behavior 
change, negative psychosocial attitudes were strongly 
related to greater frequency of relapse from exercise, 
explaining 37% of the variance. In addition, having friends 
to exercise with and provide encouragement was significantly 
related to a lower frequency of relapse from exercise. 
Finally, an exploratory prediction model, combining 
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significant predictors from each of the five individual 
models, explained over half (58 %) o f the variance in relaps e 
frequency. 
Each of the studies mentioned above pr ovided evidence 
for many o f the relationships within a prop o sed integrated 
model of relapse from exercise. The five prediction models 
that were conducted and the combined prediction mo del 
c o ntributed preliminary support for the proposed 
relationships, and the cluster analysis results allowed 
insight into movement through the stages of relapse from 
exercise . 
In conclusion, the present study has made a powerful 
contribution toward understanding the process of relapse of 
exercise. Another major strength of this study is that it 
provides many directions for future research . Among the most 
important directi o ns for future research are conduct i ng a 
mo re comprehensive test of the integrated model of relapse 
from exercise within a longitudinal framework, and including 
more moderate levels of exercise in the evaluation of the 
relapse process. A cross - sectional study such as this 
provides important information about the relationships among 
factors influencing relapse, and is extremely important when 
so little is known about relapse from exercise. That results 
were replicated across independent samples further 
strengthens the validity of the scale development and 
cluster analysis results. Nevertheless, cross-sectional 
designs cannot adequately evaluate the process of relapse. A 
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full test of a model of relapse from exercise may require 
evaluation at several time points. In addition, with new 
guidelines for the amount of exercise necessary to achieve 
certain health benefits, investigation of potentially 
different factors contributing to relapse from moderate 
exercise, as opposed to more vigorous exercise, has become 
important. 
Other directions for future research include examining 
relapse in other populations. A college population is an 
ideal age-group in which to measure relapse from exercise 
since physical activity tends to decline most rapidly in the 
years following high school, and interventions directed at 
college students may have great potential for promoting 
life-long exercise behavior (Dishman & Steinhardt, 1988) 
However, generalization to other populations is limited. 
Finally, future analyses may be conducted within gender to 
explore potential differences. 
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In this survey, regular exercise is defined as exercise 
performed three or more times per week for 20 minutes or 
more without stopping, which is hard enough to make your 
heart rate and breathing increase a large amount . ( from 
Sallis, Hovell, Hofstetter et al., 1990) 
For the first 5 questions, please fill in the blanks 
Current Exercise Level 
(Physical Activity Questionnaire; Sonstroem, Speliotis, 
& Fava, 1992 ) 
1. Do you exercise regularly (c heck one) Yes 
2. How many days per week do you exercise? 
3. About how many minutes per day do you exercise? 
Background Information 
4. What is your height? feet inches 
5 . What is your weight? lbs 
6. Race or cultural group: 
1 = White 
2 African-American 
3 = Asian-American 
4 = Hispanic - American 
5 = Oth er 
7. Occupation: In what type of work are you currently 
employed? 
1 = Not earning/Student 
2 = Clerical/Manual 
3 = Service/Sales 
4 = Business/Technical/Professional 
5 = Other 
No 
8 . Income: In the past year, about how much gross income did 
you earn? 
1 = less than $5,000 
2 = $5,000 to $14,999 
3 = $15,000 to $24,999 
4 = $25,000 to $34,999 
5 = $35,000 or above 
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9. Religious affiliation: 
1 = Catholic 
2 = Protestant 
3 = Jewish 
4 = Eastern 
5 = Other 
10. How religious would you say you are? 
1 = Not at all 
2 = Slightly 
3 = Moderately 
4 = Fairly 
5 = Very 
11. Number of cigarettes smoked per day? 
1 = None, I don't smoke 
2 = 0 to 10 
3 = 10 to 20 
4 = 20 to 40 
5 = 40+ 
12 . At what age did you start exercising regularly? 
1 = Before age 10 
2 = Age 10 - 13 
3 Age 14 - 17 
4 = Age 18 - 21 
5 = Age 22 or older 
13. Do you belong to a health club, gym, or any other type 
of fitness center? 
1 = No 
2 = Yes 
14. How many of your friends are involved in regular 
exercise? 
1 = None 
2 = A few 
3 About half 
4 = Most 
5 = All 
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15. How many o f your i mmediate fa mily members are inv o lved 
in regular exercise? 
1 = None 
2 A few 
3 = Abou t half 
4 = Most 
5 = All 
Stages of Exercise Change 
Stages of Exercise Change scale (Marcus, Selby, Niaura, & 
Rossi, 1992 ) 
Please ind i cate how much you agree or d i sagr e e with each 
statement. Think about how you feel .right now , not h ow you 
have fel t in the past or would l i ke to feel. Regul ar 
exerci se= 3 times or more per week for 20 minu t es or longer 
without stopp i ng , which i s hard enough to make your heart 
rate and breathing inc r ease a large amount. 
1 = Strongly disagree 
2 = Disagree 
3 = Undecided 
4 = Agree 
5 = Strongly Agree 
1 . I currently do not exercise and I do not intend to start 
exercising in the next 6 months. 
2. I currently do not exercise, but I am thinking about 
starting to exercise in the next 6 mont h s. 
3. I am prepared to begin exercising regular l y with the 
next 30 days . 
4. I currently exercise regular l y, but I have only begun 
doing so within the past 6 months . 
5. I currently exercise regular l y, and have done so for 
longer than 6 months. 
6 .. I have exercised regularly in the past, but I am not 
doing so currently . 
Decisiona l Balance 
Exercise Decisional Balance sca l e (Marcus, Rakowsk i , & 
Rossi, 1992 ; Marcus & Owen, 1992 ) 
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Please indicate how much yo u agree or disagree with each 
statement below. 
1 = Strongly disagree 
2 = Disagree 
3 = Undecided 
4 = Agree 
5 = Strongly Agree 
1. I would be healthier if I exercised regularly. 
2. I would probably be sore and uncomfortable if I 
exercised regularly . 
3. If I exercised regularly, my family and friends would 
get to spend less time with me. 
4. I would feel better about myself if I exercised 
regularly. 
5. Other people would respect me more if I exercised 
regu l arly. 
6. I would feel that I was wasting my time if I exercised 
regularly. 
Temptations to skip Exercise 
Please indicate how tempted you would be to skip exercising 
regularly in the following situations using the scale 
provided. 
1 = Not at all tempted 
2 = Slightly tempted 
3 = Moderately tempted 
4 = Fairly tempted 
5 = Very tempted 
1. When I am tired. 
2. When I am in a bad mood. 
3 . When I feel I don't have time . 
4. When I am on vacation. 
5. When it is raining or snow i ng. 
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Exercise Self -Efficacy 
Exercise Self - Efficacy scale (Marcus, Selby, Niaura, & 
Rossi, 1992) 
I am confident I can participate in regular exercise when : 
1 = Not at all confident 
2 = Slightly confident 
3 = Moderately confident 
4 = Fairly confident 
5 = Very confident 
1. I am tired. 
2 . I am in a bad mood . 
3. I feel I don't have time. 
4. I am on vacation. 
5. It is raining or snowing . 
Processes of Change 
Processes of Exercise Change scale ( Marcus, Rossi, Selby, 
Niaura, Abrams, 1992) 
Remember that Regular exercise= 3 times or more per week 
for 20 minutes or longer without stopping, which is hard 
enough to make your heart rate and breathing increase a 
large amount. 
Think back over the past month and indicate how frequently 
each of the following has occurred: 
1 = Never 
2 = Rarely 
3 = Sometimes 
4 = Often 
5 = Repeatedly 
consciousness Raising 
1. I recall information people have personally given me on 
the benefits of exercise . 
2. I think about information from articles and 
advertisements on how to make exercise a regular part of my 
life. 
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3. I read articles about exercise in an attempt to learn 
more about it. 
4. I look for information related to exercise. 
Dramatic Relief 
5. Warnings about health hazards of inactivity move me 
emotionally. 
6. Dramatic portrayals of the evils of inactivity move me 
emotionally. 
7. I react emotionally to warnings about an inactive 
lifestyle. 
Environmental Reevaluation 
8. I feel I would be a better role model for others if I 
exercised regularly. 
9. I wonder how my inactivity affects those people that are 
close to me. 
10. I realize that I might be able to influence others to be 
healthier if I would exercise more . 
11. Some of my close friends might exercise more if I would. 
Self-Reevaluation 
12. I am considering the idea that regular exercise would 
make me a hea l thier, happier person to be around. 
13 . I think about the type of person I will be if I keep 
exercising. 
14. I get frustrated with myself when I don ' t exercise. 
15 . I cons i der the fact that I would feel more confident in 
myself if I exercised regularly. 
Social Liberation 
16. I find socie t y changing in ways that make it easier for 
the exerciser. 
17. I am aware of more and more people encouraging me to 
exercise these days . 
2 1 6 
18. I notice that more businesses are encouraging their 
employees to exercise by offering fitness courses and time 
off to work out. 
19. I am aware that many health clubs now provide free baby-
sitting to their members. 
Counterconditioning 
20 . Instead of remaining inactive, I engage in some physical 
activity. 
21. Rather than viewing exercise as simply another task to 
get out of the way, I try to use it as my special time to 
relax and recover from the day's worries. 
22. When I feel tired, I make myself exercise anyway because 
I know I will feel better afterwards. 
23. When I'm feeling tense, I find exercise a great way to 
relieve my worries. 
Helping Relationships 
24. I have someone on whom I can depend when I am having 
problems with exercising. 
25. I have a healthy friend that encourages me to exercise 
when I don't feel up to it. 
26. I have someone who points out my rationalizations for 
not exercising. 
27. I have someone who provides feedback about my 
exercising. 
Reinforcement Management 
28. I reward myself when I exercise. 
29. I try to set realistic goals for myself rather than 
setting myself up for failure by expecting too much. 
30 . When I exercise, I tell myself that I am being good to 
myself by taking care of my body in this way. 
31. I do something nice for myself for making efforts to 
exercise more. 
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Self-Liberation 
32. I tell myself I am able to keep exercising if I want to. 
33. I t ell myself that if I try hard enough I can keep 
exercising. 
34. I make commitments to exercise. 
35 . I remind myself that I am the only one who is 
responsible for my health and well - being, and that only I 
can decide whether or not I will exercis e . 
stimulus control 
36. I put things around my home to remind me of exercising. 
37. I keep things around my place of work that remind me of 
exercise . 
38 . I remove things that contribute to my inactivity. 
39 . I avoid spending long periods of time in environments 
that promote inactivity. 
Perceived Benefits of Exercise 
Exercise Benefits Scale (Sechrist, Walker, & Pender, 1987) 
Listed below are some possible benefits of regular exercise. 
Please indicate how much you agree or disagree with the 
following statements . 
1 = Strongly Disagree 
2 = Disagree 
3 = Undecided 
4 = Agree 
5 = Strongly Agree 
1. Exercise puts me in a better mood . 
2 . I sleep better when I exercise. 
3. Exercise makes me less tired. 
4. Exercise makes me feel better about myself. 
5 . Exercise makes me more alert. 
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6. When I exercise, I am able to carry out normal 
activities without getting tired. 
7 . The quality of my work improves when I exercise . 
8. My overall body functioning improves when I exercise. 
9. Exercise increases the strength of my muscles . 
10. Exercise increases my level of physical fitness. 
11. Exercise improves my muscle tone. 
12. Exercise improves my cardiovascular functioning. 
13 . Exercise increase my stamina . 
14. Exercise increases my flexibility. 
15. Exercise improves my physical endurance. 
16. Exercise improves the way my body looks. 
17. I enjoy exercising. 
18 . Exercise reduces stress and tension . 
19. My overall mental health is improved when I exercise. 
20. Exercise gives me a sense of personal accomplishment. 
21 . Exercise helps me to relax. 
22 . Exercise improves feelings of well-being. 
23 . Exercise allows me to have more contact with friends. 
24 . Exercise allows me to meet people. 
25. Exercise is entertaining. 
26. I feel more accepted by others when I exercise. 
27. Exercise can help to prevent heart attacks. 
28 . Exercise can help to prevent high blood pressure. 
29 . Exercise will help me to live longer. 
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Social Support for Exercise Behaviors 
Friend Support f o r Exercise Habits Sc ale 
(Sallis et al . , 1987 ) and Pressure 
Not to Exercise 
How often has one or more of your friends done the following 
in the past 6 months? 
1 = Never 
2 = Rarely 
3 = Sometimes 
4 = Often 
5 = Very Often 
1 . Exercised with me. 
2. Offered to exercise with me. 
3 . Tried to discourage me from exercising . 
4. Gave me helpful reminders to exercise. 
5. Gave me encouragement to stick with my exercise program. 
6. Made fun of me because I exercise. 
7 . Changed their schedule so we could exercise together. 
Family Support for Exercise Habits Scale : Participation and 
Involvement subscale (Sallis et al., 1987 ) , and 
Pressure Not to Exercise 
How often has one or more of your immediate family members 
done the following in the past 6 months? 
1 Never 
2 = Rarely 
3 = Sometimes 
4 Often 
5 Very Often 
1. Exercised with me. 
2. Gave me encouragement to stick with my exercise program . 
3. Changed their schedule so we could exercise together. 
4. Tried to discourage me from exercising. 
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5 . Offered to exercise with me. 
6. Gave me helpful reminders to exercise. 
7. Planned for exercise on recreational outings. 
8. Made fun of me because I exercise . 
9. Discussed exercise with me . 
10. Talked about how much they liked to exercise. 
11. Helped plan activities around my exercise . 
12 . Asked me for ideas on how they could get more exercise. 
13 . Took over chores so I had more time to exercise. 
14. Made positive comments about my physical appearance . 
Powerlessness 
Perceived Loss of Control Scale (Newcomb & Harlow, 1986) 
The following are 5 statements that you may or may not agree 
with . Please think about the past 6 months and state how 
much you agree with each statement using the following 
choices. 
1 = Strongly Disagree 
2 = Disagree 
3 = Don't Know 
4 = Agree 
5 = Strongly Agree 
1. I feel I am not in control of my exercise life. 
2. I feel that whether or not I am successful with an 
exercise program is just a matter of luck and chance rather 
than my own doing . 
3. I feel like others are running my exercise life for me. 
4. I feel that opportunities for exercise just happen to 
me . 
5. I feel stuck where I am with my exercise situation. 
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Stress 
RISC Invent o ry (Fava, Grimley, & Ruggiero, 1992 ) 
Please read the following statements. In the past 6 months, 
HOW OFTEN was each statement true of your own life? Please 
rate the frequency using the 5-point scale below. 
1 = Never 
2 = Seldom 
3 = Occasionally 
4 = Often 
5 = Frequently 
1. I was able to cope with difficult situations. 
2 . I felt overwhelmed. 
3. I was able to cope with unexpected problems . 
4. I felt a lot of extra tension. 
5. I successfully solved problems that came up. 
6. I took on more than I could handle . 
7. I stayed relaxed in the face of demands . 
8. I felt stressed by unexpected events. 
9. I was able to make daily decisions. 
10. I had no time to relax. 
11. I felt able to cope with stress. 
12. I felt I had more stress than usual. 
13. I felt able to meet demands. 
14. I felt there was not a lot of time to complete my daily 
tasks. 
15. I was ab l e to deal with uncertainty. 
16 . I was pressured by others. 
17 . I felt able to control events in my life. 
18 . I felt stressed by simple things . 
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19. Do you feel that you are under a great deal of stress? 
Demoralization 
Demoral i zation Scale (Harlow, 1990 ) 
For the following items , indicate how frequently each 
experience has occur r ed in the last 6 months using the 
following scale: 
1 = Never 
2 = Rarely 
3 = Sometimes 
4 = Often 
5 = Always 
1. I feel puzzled about my level of exercise. 
2 . When faced with a dilemma about exercising, I usually 
know what to do . 
3. I feel confused and bewildered about how much I 
exercise . 
4 . I can cope with pressing problems about exercising. 
5. I feel as though there ' s no way to fit exercise into my 
schedule. 
6. I can exercise in stressful situations. 
7. My situation with exercise appears threatening to me. 
8 . When necessary, I am able to turn an exercise situation 
around for the better. 
9 . I find myself preoccupied with merely trying to get by 
with my level of exercise. 
10 . I can take action to correct an exercise situation when 
necessary. 
11. I often fail to meet my own expectations regarding 
exercise. 
12 . I possess a degree of self - determination about 
exercising . 
223 
Relapse Frequency 
Please answer the next question using the scale provided. 
1 = Never 
2 = Once 
3 = 2 - 3 times 
4 = 4-6 times 
5 = 7 or more times 
How often in the past six months did you stop exercising 
regularly (3 or more times per week for 20-60 minutes per 
exercise session without stopping , which is hard enough to 
make your heart rate and breathing increase a large amount ) 
for a p eriod of one week or longer? 
Reasons for Relapse 
(adapted from Sallis et a l ., 1989) 
The following are a list of reasons that some people give 
for why they stop exercising. If you stopped exercis i ng 
regularly (3 or more times per week for 20 or more minutes 
per exercise session without stopping, and hard enough to 
make your heart rate and breathing i ncrease a l arge amount) 
for a period of one week or more in the past 6 months, 
please rate how much each of the following contributed your 
lapse using the following s c ale. 
1 Never Con t ributed 
2 = Contributed Very Little 
3 = Contributed Somewhat 
4 = Contributed Strongly 
1. Not enough time . 
2. No one to exercise with. 
3. Injury. 
4 . Exercising is too painful. 
5. Pressure from friends not to exercise. 
6. I t's t oo difficult for me to schedule a time to exercise . 
7 . The exercise facili t ies that are available are not 
convenient (too far away, too crowded, e tc. ) 
8. I'm self -co nsci ous about the way I look when I exercis e . 
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9 . Bad weathe r. 
10. Exercise makes me feel stiff and sore. 
11 . Exercise is boring . 
12. I'm not a good athlete. 
13 . I don't have enough energy. 
14. Ex e rcise interferes wi th my lifestyle. 
15. I don't have enough self-disc i pl i ne to exercise . 
16. I don ' t hav e any i nterest in exercis i ng. 
17. Poor health. 
18. Exercise is hard work. 
19. I'm not coordinated enough to e xe r cise . 
20 . Exercise is not en j oyable . 
21 . End of the sport season . 
22. Exercising is too expensive . 
23. Exercising takes too much t i me from my responsibilities . 
24 . Exercise makes me feel too tired. 
MQ.Q.d 
(PANAS Scales; Watson, Clark, & Tellegen, 1988) 
This next set of items consists of a number of words that 
describe different feelings and emotions. Please read each 
item and fill in the appropr i ate answer using the scale 
provided below. Indicate to what extent you have felt this 
way during the last 6 months. 
1 = Not at all 
2 = A little 
3 = Moderately 
4 Qui te a bit 
5 Ex tremely 
1 . Interested 
2 . Dis t ressed 
3 . Exci t ed 
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4 . Upset 
5. Strong 
6. Guilty 
7 . Scared 
8. Hostile 
9 . Enthusiastic 
10. Proud 
11. I rritable 
12. Alert 
13. Ashamed 
14. Inspired 
15. Nervous 
16. Determined 
17 . Attentive 
18 . Jittery 
19. Active 
20. Afraid 
Physical Self -Perceptions 
Physical Self-Perception Profile (Fox , 1990) 
WHAT AM I LIKE? 
The following are statements which allow people to describe 
themselves . There are no right or wrong answers since people 
differ a lot . 
First, decide which one of the two statements best describes 
you. Then, go to that side of the statement and choose if it 
is "sort of true" or "really true" FOR YOU. Fill in the 
answer sheet with the number of the best answer for you 
using the scale provided below. 
EXAMPLE 
Rea ll y Sort of Sort of Really 
true true true true 
for me for me for me for me 
1 2 Some peop le are Others are not 3 4 
very competitive BUT so competitive 
If you th ink that the second statement best describes you 
and is sort of true for you , then you would fill in the 
number 3 on your answer sheet. 
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REMEMBER to s e l ect on ly ONE of th e fo u r number s. 
1. 
Really Sort of Sort of Really 
true true 
for me for me 
1 2 
2 . 
1 2 
3. 
1 2 
4. 
1 2 
5 . 
1 2 
6. 
1 2 
7. 
1 2 
true true 
for me for me 
Some people feel 
that they are not 
very good when it 
comes to playing 
sports 
Others feel that 
they are really 
BUT good at just 
about every sport 
Some people are 
not very confident 
about their level BUT 
of physical 
conditioning and 
fitness 
Some people feel 
that compared to 
most, they have BUT 
an attractive 
body 
Some people feel 
that they are 
physically BUT 
stronger than 
most people of 
their sex 
Some people feel 
extremely proud 
of who they are BUT 
and what they 
can do physically 
Others always feel 
confident that they 
maintain excellent 
conditioning and 
fitness 
Others feel that 
compared to most, 
their body is not 
quite so attractive 
Others feel that 
they l ack physical 
strength compared 
to most others of 
their sex 
Other are 
sometimes not 
quite so proud 
of who they are 
physically 
3 
3 
Some people feel 
that they are 
Others feel that 3 
among the best BUT 
when it comes to 
athletic ability 
Some people make 
certain they take 
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they are not among 
the most able when 
it comes to 
athletics 
Others don't often 3 
manage to keep up 
4 
3 4 
3 4 
3 4 
4 
4 
4 
8. 
1 
9. 
1 
10. 
1 
11. 
1 
12. 
1 
13. 
1 
14. 
1 
15. 
1 
2 
2 
2 
2 
2 
2 
part in some form BUT 
of regular vigorous 
physical activity 
Some people feel 
that they have 
difficulty main-
taining an 
attractive body 
Some people feel 
that their 
BUT 
muscles are much BUT 
stronger than 
others of their sex 
Some people are 
sometimes not so 
happy with the 
way they are or 
what they can do 
physically 
Some people are 
not quite so 
confident when it 
BUT 
comes to taking BUT 
part in sports 
activities 
Some people do 
not usually have 
a high level of 
stamina and fitness 
Some people feel 
embarrassed by 
BUT 
their bodies when BUT 
it comes to 
wearing few clothes 
regular vigorous 
physical activity 
Others feel that 3 
they are easily 
able to keep their 
bodies looking 
attractive 
Others feel that 3 
on the whole their 
muscles are not 
quite so strong as 
most others of 
their sex 
Others always feel 3 
happy about the 
kind of person they 
are physically 
Others are among 3 
the most confident 
when it comes to 
taking part in 
sports activities 
Others always 
maintain a high 
level of stamina 
and fitness 
3 
Others do not 3 
feel embarrassed 
by their bodies 
when it comes to 
wearing few clothes 
2 When it comes to 
situations requiring 
strength some people 
are one of the first 
to step forward 
When it comes to 
situations requiring 
BUT strength some people 
are one of the last 
to step forward 
3 
2 When it comes to 
the physical side 
of themselves some 
people do not feel 
very confident 
Others seem to 3 
have a real sense 
BUT of confidence in the 
physical side of 
themselves 
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4 
4 
4 
4 
4 
4 
4 
4 
16. 
1 2 Some people feel Others feel that 3 4 
that they are they are not one of 
always one of the the best when it 
best when it comes BUT comes to joining in 
to joining in sports activities 
sports activities 
17. 
1 2 Some people tend Others feel con- 3 4 
to feel a little fident and at ease 
uneasy in fitness BUT at all times in 
and exercise fitness and exercise 
settings settings 
18. 
1 2 Some people feel Others rarely feel 3 4 
that they are often that they receive 
admired because BUT admiration for the 
their physique or way their body looks 
figure is consid-
ered attractive 
19. 
1 2 Some people tend Others are 3 4 
to lack confidence extremely confident 
when it comes to BUT when it comes to 
their physica l their physical 
strength strength 
20. 
1 2 Some people always Others sometimes 3 4 
have a really do not feel positive 
positive feeling BUT about the physical 
about the physical side of themselves 
side of themselves 
21. 
1 2 Some people are Others have always 3 4 
sometimes a little seemed to be among 
slower than most BUT the quickest when it 
when it comes to comes to learning new 
learning new skills sports skills 
in a sports situation 
22. 
1 2 Some people feel Others don't feel 3 4 
extremely confident quite so confident 
about their ability BUT about their ability 
to maintain regular to maintain regular 
exercise and exercise and 
physical condition physical condition 
23. 
1 2 Some people feel Others feel that 3 4 
that compared to compared to most 
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24. 
1 
25. 
1 
26. 
1 
27. 
1 
28. 
1 
29. 
1 
30 . 
1 
2 
2 
2 
2 
2 
2 
2 
most, their bodies 
do not look in the 
be s t of shape 
Some people feel 
that they are very 
BUT their bodies always 
l ook in excellent 
physical shape 
3 
strong a n d have BUT 
Others feel that 
they are not so 
strong and their 
muscles are not 
very well developed 
well developed 
muscles compared to 
most people 
Some people wish 
that they could 
have more respect 
for their physical 
selves 
Given the chance, 
some people are 
always one of the 
first to join in 
sports activities 
Some people feel 
that compared to 
most they always 
mainta i n a high 
level of physical 
conditioning 
Some people are 
extremely confident 
Others always have 3 
BUT great respect for 
their physical selves 
Other people some- 3 
times ho l d back and 
BUT are not usually among 
the first to join in 
sports activities 
Others feel that 3 
compared to most 
BUT their level of 
physical condi t ioning 
is not usually 
so high 
3 
about the BUT 
Others are a little 
self-conscious about 
the appearance of 
their body appearance o f their 
body 
Some people feel 
that they are not 
as good as most at BUT 
dealing with 
Others feel that 
they are among the 
best at dealing with 
situations which 
require physical 
strength 
situations requiring 
physical strength 
Some people feel 
extremely satisfied 
with the kind of 
person they are 
physically 
Others sometimes 
feel a little 
BUT dissatisfied with 
their physical 
appearance 
3 
3 
HOW IMPORTANT ARE THI NGS TO YOU? 
3l. 
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4 
4 
4 
4 
4 
4 
4 
Really Sort of Sort of 
true 
for me 
true true 
for me for me 
1 
32. 
1 
33. 
1 
34 . 
1 
35. 
1 
36. 
1 
37. 
1 
38. 
1 
2 
2 
2 
2 
2 
2 
2 
2 
Some people feel 
that being good 
at sports is 
vitally important 
to them 
Some people do 
not feel that 
Others feel that 
being good at 
BUT sports is not so 
important to them 
3 
3 
maintaining a BUT 
Others feel that 
maintaining a high 
level of physical 
conditioning is 
extremely important 
to them 
high level of 
physical conditioning 
is very important 
to them 
Some people believe 
that having an 
attractive physique 
or figure is vitally 
important to them 
Others believe that 3 
having an attractive 
BUT physique or figure is 
not all that important 
in their lives 
Some peop l e believe 
that being 
physically strong 
is not so important 
to them 
Some people feel 
that having very 
good sports ability 
and skill is not so 
important to them 
Some people feel 
that maintaining 
regular vigorous 
exercise is 
vitally important 
to them 
Some people do 
not feel it so 
important to them 
to spend a lot of 
time and effort 
maintaining an 
attractive body 
Some people feel 
that being strong 
Others feel that 
it is extremely 
BUT important to them 
to be physically 
strong 
3 
Others feel that 3 
having a high level 
BUT of sports ability is 
really important 
to them 
Others feel that 3 
keeping up regular 
BUT vigorous exercise is 
not of prime 
importance to them 
Others think that 3 
it is vitally 
important to spend 
BUT time and effort 
maintaining an 
attractive body 
231 
Others feel that 
being strong and 
3 
Really 
true 
for me 
4 
4 
4 
4 
4 
4 
4 
4 
and having well BUT 
developed / toned 
muscles is vitally 
important to them 
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having well developed / 
toned muscles is not 
so important to them 
Seven-Day Recall 
7-Day Recall Scale (adapted from Sallis et al, 1985 ) 
If you did not exercise at a l l in the past 7 days, please 
answer only question #1 on this page . If you d i d exercise , 
please answer all the quest i ons on this page. 
1. Did you exercise at all during the past week? 
Yes No 
2a & 2b. During the last 7 days, how much to t al time did 
you spend doing VIGOROUS physical activity and MODERATE 
physical activity? Record the time actually engaged in the 
activity ( ignore breaks, rest periods, etc. ) . Please do not 
record any LIGHT activity (office work, light housework, 
very light sports such as bowling, or any activities 
involving sitting) 
VIGOROUS ACTIVITY (jogging or running, swimming, strenuous 
spo r ts such as singles tennis or racquetball, etc.) 
Total hours for the last 7 days to the nearest½ hour : 
MODERATE ACTIVITY (sports such as golf, doubles tennis, 
brisk walking, etc. ) 
Total hours for the last 7 days to the nearest½ hour: 
On average , how would you rate your level of exertion when 
you exercised in the past 7 days using the following scale. 
Circle the number that best represents the average intensity 
of your workouts in the past 7 days. 
1 = Very l ight 
2 Light 
3 = Moderate 
4 = Heavy 
5 = Very heavy 
Please list any physical activity you have part i cipated in 
during the past week : ___ ____ __ _ __ _ ______ ___ _ 
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